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" PREFACE

Instructional Television Fixed Service {ITFS) refers
to a group of 31 telévisidn channels in the 2500-2690 MH=z
range that have been reserved for instructionai use by the
Pederal Communications Commission (FCC). The FCC defines
this service as "a fixed station operated by an educational
organization and used primarily for the transmission of visual
and aural instructional, cultural, and other types of educa-
tional material to one or more fixed receiving locations."
William J. Kessler underscores this definition to emphasize
the unique purpose of ITES: "ITFS is...a multi—éhannei,
multiple address, point-to-point system providing transmis-
sion,; not broadcasting, to any reasonable number of spécific
fixed locations...that may be cobperating in a bona fide
educational effort."2 ITFS is not one kind of instructional

television; 1t i3 a means of transmitting televised instruction.

Federal Communiceations Commission, Rules and Regula—
tions, Vol. III, Parts 73 and 74, Subpart I, Secticn 7L.5
This deflnltlon of ITFS as a otaulon rather than a service is
repeated in other official reports of the Commission. Use of
the term station conforms to the standardized definitions
adopted by the International Telecommunications Convention
of 1947 which defined specifiic communication services.  The
Frequency Allocations and Treaty Division of the FCC has sub-
sequently adhered to the practice of emploving the term
station for all services not defined by the Convention.

2William J. Kessler, Instructional Television Fixed
Service: An assessment of technical requirements (Washing-
ton, D.C.: National Education Association, 1967), p. 1.
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Characteristics of ITFS

As just one element in the total spectrum of educa-
tional communications ITFS complements broadcast television
and closed circuit television {(CCTV). It is necessary,
therefore; to situation a study of ITFS in the context of
the technical characteristics, historical development and
current state of the art of educational telecommunication.
The unique rdle of ITEFS in this context méy be summarized
briéfly~as follows:

1. ITFS provides multi-channel capability. The FCC
allocations plan provides for a group of four channels of
more to be assigned to each qualified applicant.

2. Spectrum space allocated to ITF3 licensees may be used
not only for video but for both voice and data transmission.

3. The FCC has since May 1969 authorized the use of the
2686-2690 MHz band for fesponse channels within an ITFS
system. Iﬁ a more recent ruling of March 1970 the Commission
has authorized data transmission on these response channels.

4. BeFauSe ITFS is not subject to rigid FCC regulation
in the same way as broadcast television is, éducator§hqre
free to experimenf via ITFS with the medium of television.

5. At the same time, the system operates on VHF-~UHF bréad-
casting standards to the extent that regular VHF receivers
may be used for reception, -

6. Although the primary purpose of ITFS is direct instruc-
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viii
tion, licensees may also use their faéilities for transmis-
sion of administrative material, informél‘instruction and
speciél tfaining material.

7. ITFS is relatively economical because it is not sub-
ject to the same high technical requirements of broadcast
television, because of the design of both the transmission
and the receiving equipment, and becausé costs may be spread
over a wilde user base.

_8. Since both transmission and reception equipment are
in the hands of the user’ITFS is essentially a private system.

9. Since the permissable power output of the transmit-

ters has been nominally fixed, though not specifically limited

at 10 watts for all aﬁplicants, the same channel groups may
be reassigned to adjacent geographical areas without serious
interference effects. |

10. Specific allocation of channels is based not on a
rigid allocations plan but on reasonable channel interfer-
ence criteria, taking advantage of intervening terrain,
directional antennas and other interference reducing tech-
niques.

11. Allocation of ITFS channels for school systems. and col-

leges relieves the demands of educators for in-school access

.to limited broadcast frequencies.

* 12. Because the receivying down-converter converts the
four channel gfoup from microwave to VHF signal, the system

may be expanded by adding only 2500 MHz transmitters.

7




ix
The greatest constraint of ITFS is the inherent
problem of channel limitation. The essence of the system
relies on spectrum conse}vation; effective spectrum util-
ization, in turn, demands both critical engineering design
and coordinated development of ITFS on a regional and-local

level,

Purpose of study

! It is now neérly six years since.tﬁe authorization
of ITFS by the FCC. The quantitative growth of the syétem
has not to date equalled the high hopes of its early support-
ers, but growth has been steady and, in the past months, has

(_ taken on new direction and perceptible acceleration. At
present, 65 ITFS systems are on the air, representing 120

stations or 290 channels.l

lThe term system in this study refers to all stations,
originating or relay, allocated to a single licensee. A
station, in FCC terminology, refers to a group of one to
four channels allocated to a single licensee; one organiza-
tion or institution may hold permits for only one station in
a given locale but, by use of relay stations, a system may
vastly extend the coverage of a single originating station.
In this case, a second station, or group of channels, may be
allocated to the same licensee but at a different location.
A station is referred to by call letters, e.g. UHZ-61. A
channel is one six~MHz wide band within a station grouping.
One station may include up to four channels, but many licens-
ees choosc to apply for fewer thar the four channel 1limit.
Channels are referred to by a letter and number which cor-
respond to the placement of that band within the table of 31
channels allocated for ITFS, eg. A~l corresponds to the 2500~
2506 MHz band. Response channels in the 2686-2690 MHz band
. are similarly designated A-~1 through H-e. [Cf. Appendix for
oo tables of channel allocations.] The terms "station" and
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Of greater significance is the qualitative growth
of ITFS. Hgs ITFS been permitted to alter conventional in-
structional methodology? How have educators taken advantage
" of the experimental possibilities of the medium? To what
extent have users exploited the unique featuyes of 2500 Miz
television? To answer these questions, this study has set
the following goals:

1. To outline the legal and technological status of ITFS.

2. To identify the uées to which ITFS is being put as a
part of instruction.’

'3. To survey the quantitative status of ITFS systems.

4, To assess.the extent to which ITFS has proved viable
as one medium of communication in currently operating ITFS
systems.

5. To define trends, problems and strengths of the oyeur-
ating systems and, as far as possible, of ﬁhe applications
now being processed by the Commission. \,: -

6. To analyZe'Critically the future direction of ITFS as
an instructional medium. |

7. Mo identify and describe innovative applicationg of

the medium of ITFS. ' I

8. To determine the unique capcbilities of ITFS within

"channel® as applied to ITFS-do not correspond to the tradi-
tional usage of these terms in broadcast television; much of
the ambiguity and misinformation regarding the development

of ITFS may be traced to semantics.

{

9




xi

Relevance of study

Several factors prompt this study and ﬁake it timely.
First, fhe number of ITﬁS systems now operating is large
enough'to make a substantial impact in the total context of
instructional television. Many of these facilities have
now been oper. ting for several years, long enough to encounter
énd solve problems, to make valid predictions, to determine
staff, equipment and programming needs;

Secondly, from’a technological sﬁandpoiht, ITFS has
matured in bce¢th quality and scope. Several innovative tech-
niques have been incorporated in existing ITFS systems: e.g
computer-based allocations plans, extensive use. of response
channels for voice transmission at'Stanford Unilversity,
touch-tone resﬁonse experiments in the Bfooklyn diocesan
schools, the use of ITFS channels for dial access systems,
programmed instruction and transmission of administrative
data. New organizational patterns have also emerged as solu-
tions to both technological and eduéétional‘problems: €.8.
the public utility concept incdrporated in the Cleveland
area plan, college and university consortia, and distribution
of educational resources to industrial and medical personnecl
for pre- 1nd in-service training or location, and cooper-
ative plans among interest groups such as the Catholic diocesan

school systems.

10
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Xii

If ITFS is to fulfill a unique role in concert with
other mediu for communication, theve techniques and organiz:.-
tional structures must be first evaluated and, if success-
ful, made knowin to the educational community and to prospect—
ive users of 2500 MHz television

At the same time, however, the future of these re-
served channels is Jjeopardized. In some geographic areas,
the problem_of spéctrum saturation is imminent; englneering
errors and lack of coordinated planning threaten both present
and prospective users. This constraint demands serious con-
sideration of priorities in channel allocation, of more
stringent FCC regulation of ITrS facilities, of possibilities
for regional and local coordinatioh, and of alternatives to
2500~2690 MHz distribution.

Of immediate concern are recent actions by the FCC in
granting ITFS allocations. On November 25, 1969, the Com~
mission granted authority to the Metropolitan Police Depart-
ment of St. Louls, Missouri, to construct and opefate tele~
vision facilities on Channel 2650-26%6 MHz within the ITFS
band. Though the Police Department proposes to use the facil-
ities for educational material including in-service training
and formai educational courses for police officers, the author-
ization is in direct conflict with the original FCC Report
.and Order concerning ITFS which restricted eligibility for

licensing to institutions and organications primarily en-

11



xiii
gaged in formal education and specifically excluded from
eligibili%y groups engaged 1in bubiic safety and welfare
activities.

Moreover, the Commission has in recent months re-
ceived applications from two additional industrial corpora-~
tions, the Dow Financial Corporation and TUnited Airlines,
for authority to construct and operate industrial television
facilities 4in the. 2500-2690 MHz band. Unlike the St. Louis
Poiice Department, these applicants propose no educational

application of the channels réquested.

Problems of saturation and priorities, combined with
the.catalyst of pending industriai applications, have brought
to a head a problem that has long existed. When the FCC
established ITFS it was on an experimental basis; befbre
the reservation of the band could be regularized a study was
to be taken to determine and evaluate the effectiveness of
the use b& gducation of the reserved channels. In order to

protect the interests of education as well as the interests

of existing indusfrial users of the band, the Commission
ruled in its Report and Order on Docket 1474k that,

because we have no firm foundation on which to evalu-
ate the ultimate needs of education for the proposed
service a reallocation of the 2500-269C Mc/s band from
the operational fixed service to instructional tele-~
vision is not being enacted at this time. Instead, the

12
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Commission is providing a three~year period during
which no new operational fixed systems will be author-
ized in the 2500-2690 Mc/s band....During this three-
year period, the Commission will observs the amount of
use of these channels by educators and will determine
what course of action should be taken to encourage the
fullest development of the 2500-2690 Mc/s band.l

This review by the Commission has never been conducted.

The Committee for the Full Development of ITFS, an advisory
body appointed by the FCC and composed mainly of educational
broadcasters, has repeatedly expressed concern over this de-

lay and has taken steps to authorize and encourage both a

study and the regularization of ITFS, but ﬁhe Committee has

no authority, no resources and no mandate to act. At present,

a freeze has been placed on further allocation of 2500-2690
MHz frequencies to commercial users, but further steps

toward the regularization of ITFS awalt a thorough study of
the educational and technological development of these‘chan—

nels by education.

1 .
Federal Communications Commission, Docket No. 14744,
Report and Order, FCC 63-722, adopted July 25, 1963, p. 6.

13
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" Methodology

Review of the Literature

Research in ITPFS

The present study is limited to ITFS as a method of
transmission of televised instruction; the aspect of tele-
vision as an instructional medium is considered only as it
relates to the development of ITIFS. Theré is virtually no
scﬁolarly research in existing literature which treats of
this. subject. The liﬁited writings about ITFS are strictly
of a popular style, designed to.encourage the development of
the system or to describe activities of specific institutions
in the devélopment of their systemg; none treats with any
depth the educational or technical state of ITFS as a system.

Donald F. Mikes, now of the Department of Audiovisual
Instruction, National Education Associatioﬁ, prepared an
M.A. research paper covering the historical dévelopment‘and

1

technical ¢apabllities of the 2500 MHz television. In 1967

Dr. Bernarr Cooper of the New York State Department of Educa-

.tion, Dr. Robert Hilliard of the Educational Broadcasting

Branch of the FCC, and Dr. Harold Wigren of DAVI, edited a

.booklet entitled ITFS: What it 1s...How o plan.? This book-

ponald F. Mikes, "The development of the Instruc-
tional Television Fixed Service (unpublished M.A. paper, Uni-~
versity of Maryland, April 22, 1969).

_ 2Bernarr Cooper, Robert Hilliard and Harold Wigren,
eds., ITFS What it is...How to plan (Washington, D.C.:
National Education Association, 1967). S

14
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let, published by the National Education Association, was
designed to acquaint prospective users with the rudiments
of ITFS as a means of transmission and to outline the steps
in development of an ITFS system. .William J. Kessler, a
professional engineer;'has studied the technical requirements
of ITFS, including in his study formulae for.cost determina-
tion and a thorough discussion of technical requirements.l
Several directérs of ITFS facilities have written
descriptive articles on their own systems; these have
proved valuable in studying the day-to-day operation and im-
mediate goals of specific operations. Other educators, most
notable Father John M. Culkin, S.J., of Fordham University,
have written popular-~style articles expounding the virtues
of 2500 MHz television.?

In general, ITFS is given cursory treatment, if any,

in general studies of educational and instructional television.

It is significant to note, for example, that in his compre-

hensive history of instructional technology, Saettler omits

1Kessler, Technical Requirements. Also, Fundamentals
of televislon systems, Seminar on Learning and Television
sponsored by the National Association of Educational Broad-
casters, National Project for the Improvement of Televised
Instruction, June 27-July 15, 1966 (Washington, D.C.: National
Associaticn of Educational Broadcasters, 1966).

2John M. Culkin, S.J., "ETV stations for the asking,"”
Catholic Property Administration, XXVII (December 1963), 28;
"A new kind of television,”" Catholic Education,XXXVI (Janu-
ary 1966), 136. Cf. Bibliography for complete 1list of refer-
ences.
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any mention of 2500 MHz television, although he devotes an

entire chapter to the development of instructional television.

Research in Educational Television

In order to place ITFS in perspective it is neces-
sary, therefore, to look to related sources of information.
There are several authoritative histories of the development
of educational television (ETV) and instructional television

(ITV). Richard Hull traces the history of ETV to 1962 in

..... 2

Beverly J.

Taylor, when an FCC staff member, offered an even more com-
prehensive historical review covering the period to 1967.3
Dr. Frederick Breitenfeld, Jr., Executive Director of the
Maryland Center for Public Broadcasfing, preparedba state of
the art of instructional television study in 1968, including.

Y

in his study a review of ITFS. Studies of closed-circuit

lPaul Saettler, A history of instructional technology
(New York: McGraw-Hill, 1968). '

2U.S. Department of Health, Education, and Welfare,
Educational Television: The next ten years (Washington,
D.C.: Government Printing Office, 1965). Originally published
by the Institute for Communication Research, Stanford Univers-
ity, Stanford, California, 1962. s

3a11an E. Koenig and Ruane B. Hill, The farther
vision: Educational television tcday (Madison: University

of Wisconsin Press, 1967).

uFrederick Breitenfeld, Jr., Instructional teleyision:
The state of the art, report prepared for the National Com~
mission on Instructional Technology and the Academy for Educa-
tional Development, 1968.

1




xviii
television, including two comprehensive studies conducted

under the auspices of the National Education Associationl

2 are also germane

and an historical review by Gary Gumper?t
to the present study.

These historical studies are important for two
reasons: 1) By demonstrating the development of ETV and 1TV
they idicate the reasons for ITFS and the fole it was de-
signed to play as an answer to problems éncountered by CCTV
aﬁd broadcast ITV, and 2) They offer a bsis on which to
judge the relative impact of ITFS within the total telecom-
munications context.

Also relevant is a study of the instructional aspects
of ITFS, i.e. the various aspects of television as a médium

of instruction, without regard to the method of transmission.

The literature in this area abounds. Several authors have

compiled and reviewed research in instructional television;

lLee E. Campion -and Clarice Y. Kelley, eds. A
directory of closed~circuit television installations in
American education with a pattern of growth, report prepared
for the Technological Development Project of the National .
Education Association, Studies in the Growth of Instructional
Technology II, Occasional Paper No. 10 (Washington, D.C.:
Department of Audiovisual Instruction, National Education As-
sociation, 1963); Department of Audiovisual Instruction,
National .ducation Association, A survey of instructional.
closed-circuit television, 1967 ~(Washington, D.C.; Department
of Ludiovisual INstruction, National Education Association,

1967).

21n Koenig and Hill.

a e
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xix
notable among thesé are Kumata,l Schramm and Chu,2 Holmes,3
MacLennan and Reid.u Saettler notes that "instructional

television has probably been subjected to more research

nb

than any other instructional innovation.

A vast majority of the studies are instigated to
determine the relative effectiveness of teaching by tele-
vision as compared with conventional classroom technigues.
Maloney observes thaf

 Literally hundreds of studies demonstrate that students
can learn French, military courtesy,shorthand and typing),
psychology, and so on, about as well by televisicn as .
they can in the classroom; and ~ that they can, moreover,
learn these subjects in various times of day and at
various educational. levels just as they might in the
classroom. The phrase, '"no significant difference," as
used in these studies after a time becomes a cliche
with positive overtones of humor. '

lHideya Kumata, An inventory”Of'instructional'tele—
vision research (Ann Arbor: University of Michigan, Educa-
tional Television and Radio Center, 1956).

2Wilbur Schramm and Godwin C. Chu,Learning from tele-
vision: What the research says (Washington, D.C.: National
Association of Educational Broadcasters, 1968). '

3Presley D. Holmes, Jr., Television research in the
teaching-learning process .(Detroit: Wayne State University,

Division of Broadcasting, 1959). '
uDonald W. MacLennan and J. Christopher Reid, A~

survey Of the literature of learning and attitude research
in instructional television (Columbia: University of Mis-
souri, Derartment, Department of Speech, 1962).

5
6

Saettler, p. 227.

Koenig and Hill, p. 13.
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Maloney's lack of enthusiasm for research in ETV is echoed

by John M. Kittross:

Educational television research for the most part has
ignored the problems of ETV, has been redundant and
poorly planned, and has suffered from the fact that
potentially useful findings often are ignored by the
administrators and specialists who must implement them. L

As early as 1961 Kumata, in evaluating the research in
educational television, lamented the same problem:

If we were to characterize the research done, I think
four points would stand out. PFirst, no particular
theoretical framework has been apparent in most of

the studies. " Almost all of the studies have been of
.an applied nature....Further, there has been very
little dependence on prior research. Second, the over-
whelming majority of these studies have been what we
call "comparability" studies, and almost all of these
have been comparisons of televislon. versus face-t0-
face instruction. Very few studies have been done as
comparisons of radio, film, and television. Third,
almost all of the main dependent variables in these
investigations have been some measure of students' in-
formation gain....Most examinations have been in the
nature of requests for students to reproduce informa-
tion previously supplied by the instructor. Fourth,
most research in instructional television has been done
in the classroom situation with regularly enrolled
students....Research has concentrated upon Ehe captive
audience aspects of educational television.

Six yeafs later, in spite of extensive research -conducted with
federal government funding, Saettler 1s squally skeptical:
One of the fundamental problems of instructional fnedia
research, and of instructlonal television research in

particular, is the lack of a theoretical framework for
testing hypotheses. It seems clear that mmuch work neeus

l1bid., p. 23%4.
2Rep‘ort presented at the International Seminar on

Instructional Television, October 8-18, 1961, Purdue Univers-
_ity, Lafayette, Indiana. Quoted in Saettler, p. 340.
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. to be done by researchers in developing a theoretical
structure for their c¢xperiments before educators can 1
begin to develop a scientific technology of instruction.

FCC documéntation

To trace the historical development of ITFS, then,
the researcher's first task was to identify and locate all
existing ITFS material within the. files of the FCC, This
material includes complete information relating to Rule
Makings concerning the 2500—2690 MHz band reserved for ITFS:
Notice of 'Proposed Rule Making, Report and Order, and testi-
mony submitted to the Commission. This collection of data
was made more difficult by the fact that the Educational
Broadcasting Branch handles applications for educatlonal use
of the band while the Safety and Special Services.Branch
handles matters relating to commercial and industrial use of
the band: All records and correspondence pertaining to ap-
plications from educational institutions and organizations
for ITFS permits was also studied.

The review of FCC records provideé official decumenta-

tion of -the development of ITFS, proposals and comments pre-

pared by applicants, testimony from interested parties in-
cluding manufacturers, engineering consultants, broadcasters,
educators and administrators. The official reports are de-

void, however, of current information regarding the utiliza-

11pig., p. 343
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of the art of ITFS, nct merely a history of its development,
the official records and published 1i£erature are complemented
by both personal interviews and by a survey of ITFS applicants

and permittees.

Interviews
A major primary source of information for this study
is a series of interviews which were conducted throughout
the country with representative groups of persons involved
in ITFS development. During the period extending from
August 1969 to April 1970 a total of 37 persons were con-
tacted and interviewed in person. In order to achieve a
._(2; pbalunce of opinion and breadth of information, these individ-
uals represent a variety of areas related to the study:
1. Staff members of the fCC.
2. Directors of ITFS installations.
3. Applicants for ITFS permits.
. Members of the Committee for the Full Development of
ITFS.
5. Consulting engineers,
6. Manufacturers of ITFS equipnent.
7. Individuals involved in the early developmenEAof ITFS.
8. Administrators of institutions and systems using ITTS.
9. Executives of national organizations involved with

the development of ITFS.

/
}.,_ .
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Various methods were used to identify aﬁd locate
these resource people. A search of.the literature provided
the names of individuals who have written about ITFS in
general or about their own facilities; FCC files provided
the namés of directors of individual facilities; each per-~
son interviewed was asked in turn for suggestions of other
resource persons. This last technique proved to be the
most valuable source of information becauée individuals im-
mediately involved in ITFS were able to make value judgments
in offering their suggestions.

The structure of these interviews following a similar
hasic pattern. With the exception of Dr. Robert Hilliafd,
Chief of the Educational Broadcasting Branch of the FCC,
each persoﬁ, when requested, agreed to be interviewed on
~tape. All of the taped interviews were later transcribed
verbatim. These tapes, which represent a rich depository of
information and commentary relating not only to the educa-
tional and technical aspects of ITFS but to broader concerns
of instructional technology within the framework of American
education,‘will be preserved for future researchers whé may
wish to study related areas of concern. | ~:;

Each person was asked the same core questions. Almost
all interviews lasted over one hour and seyeral extended to
three or even four hours. Much of the raw data for the

present study is found in the transcriptions of these discus-

I
]



xxiv
sions. The data and the conclusions provided by the per-
sons bridges the vast gap between the slim volume of written
material available and- the present status of ITFS develop-
ment.

The fact that the present study represents original
research in a previously unexplored area 1s underscored by
the fact that the interviewees indicated that they had not
previously been contacted by any person conducting research
on ITFS development; the majority added that they were
pleased to learn that the present study had been undertaken,
emphasizing their support through their candor and their

total cooperation.

Survey

Documentation for the present study has been comple-
mented by information.oﬁtained directly from present and
prospective ITFS users through a national survey of ITFS
systems. This survey was undertaken in order to provide the
1nformatlon needed for an assessment of the instructional ap-
pllcatlon.of ITFS, the technical design of ITFS systems,
patterns of staff, equlpplnc, funding and programming, and
administrative practices relating to the development  of ITFS.
A secondary nhurpose of the study is the compilation of a
complete and accurate directory of ITFS installations, théir
location, directors and current level of operation. This

information in included in Part II of the study.
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| The survey aléo includes descriptions. of innovative
practicesAinaugurated by individual systems in the develop—
ment of IIFS as an instructional medium. This factual in-
formation, previously:uncolleéted, provides the basis for
conclusioﬁs regarding the technical and educational state
of the art of ITFS.

The population for this study is, by necessity, the
total number of ITFS installations and applicants. 1In Feb-
ruary, 1970, the FCC Educational Broadcasting Branch report—
ed that "ninety-nine [ITFS] systems with 237 channels were on
the air in January 1970, and 58 systems with 194 channels

had outstanding construction permits."l

A careful study of

(-v FCC records indicates, however, that this figure is some-
what in error. In actuality, there are 65 systems overat-
ing, representing 120 stations arnd 290 channels on the air;
Twelve of these 65 operating systems hold construction per-
mits for expanded facilities, totalling 12 additional sta-
tions or 81 additional channels. In addition, 14 systems
which currently hold construction permits have not yet gone
on the airj. these 14 systems represent 20 stations or 59
channels. | ' ST

Triz population for this study includes the 79 systems

for which construction permits or licenses are now held; the

l"Instructional Television Committee to Hold First
;o 1970 Meeting on February 27 in San Francisco," Public
v Notice FCC-44558 (February 10, 1970), 1.
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remaining allocations and pending epplications represent
not systems but relay channels and/or additional channels
for existing systems. _

FCC records provided the names and addresses of
licensees and applicants. The infofmation in the official
files was based, however, on data submitted at the time of
the original application. In'a majority of cases, the name
listed in FCC files, duplicated in official studies and
directories, was not that of the person now responsible for
the ITFS system. In spite of this fact, the first mailing
of the survey questionnadre on February 15, 1970, brought
58 reeponses from a popuiation of 82. During the first two
[ weeks in March a second mailing was sent to 2& systems which

had not responded; in many cases, this follow-up correspond-
ence was sent to a different addressee. 1In some instances
research was undertaken to determine the name of the school
g ' superintendent or college president when the name provided
in the FCC files was out-of-date.
Those systems which had not responded by the end

of March were telephoned individually and supplied with

Special Delivery return envelopes. The latter strategy was
designed to compensate for the Post Office strike which oc-

currad during the month. A total of 33 telephone calls were

i
i
i
I
]
i
!
i

X
i

made to request a response or to clarify questions raised by
the first response. Those 14 systems which had not replied

to the questionnaire were telegraphed on April 5, 1970.
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In addition, 35 letters were mailed as follow¥ups-
to incbmplete responses. Several returned forms omitted a
single item, presumably.by oversight. The follow~up.mai1ing
produced 100% results.

Finally, the FCC files were again searched. A meet-
ing with the sfgff members of the Commission responsible for
processing ITFS applications was arranged on April 10, 1970,
in order to re—confirm the data obtained and to insure that
no member of the survey population had been inadvertently
omltted from the study.

The survey of ITFS systems has prOV1ded information
in several areas of this study: 1) The raw data is presented
in Part II of this study, including profiles of each system,
summary of the survey results'and a directory of systems and

their directors; 2) Information regarding innovative appliéa~

tions of ITFS is included in Part I, Chapter v; 3) All refer—

ences to number of channels allocated, sﬁations on the air
and related data'is based on the information collected from
individﬁal systems rather than from information provided by
the Commission; U4) All graphic‘presentations of growth pat-
terns, funding and staffing patterns, utilization anéd equip-

ment are hased on empirical data obtained from the survey.
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Summary
™. conclusions presented 'n this étudy, there-
fore, are based on a review of the related literature,
both published and unpublished, and on extensive inter-
views with appropriate individuals involved in the devel-
opment of ITFS, and on a national survey of all presently
operating ITFS systems and of those prospective systems

which have applied for FCC construction permits.

i
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Chapter I

Education Establishes a Need for Instructional

Television Channels

Definitions

Instructional Television Fi%ed Serviée is one method
of distributing televised instruction; instructional tele-~
vision, in turn, is one aspect of a gretter sphere of educa-

tional television. A definition of terms is preliminary to

- further discussion of ITKFS. As defined by Koenig and Hill,

educational television is a medium

which disseminates programs devoted to information,
instruction, cultural or public affairs, and entertain-
ment. The word medlum connotes any means employed to
transmit an educational program .... ETV is a broad term
encompassing all types of educational programing.

Instructional television (ITV), on the other handg,
is a more exclusive term. As defined by Carpenter and
Greenhill, instructional television

is understcod to refer to educational efforts using
television which have as their purposes the production,
origination, and distribution of instructional content
for people to learn; efforts in which television is used
as the principal or as an auxiliary medium of communica-
tion. This conception includes closed-~circult broadcast
activities ... which handle information specifically
organized and produced for learning. The scope of

Koenig and Hill, Preface, p. xi.

2
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instructional television is more specific than that of
educational televisicn and very different from commercial

television .... Instructional television is clos:ly re-
lated tolthe work of organized formal educational insti-
tutinns. '

To further clarify this definition of the term, however,
Carpenter and Greenhill caution:

In one sense instructional television is a misnomer;
television per se does not instruct, it does not educate,
it does not learn. Television itself is a tabula rasa,

a blank sheet or a clear channel. It is a potential
mediator of instruction, it is an instrument, which may
be used to provide some but not all of the conditions
necessary for most kinds of learning to occur.?

Components of ITV system

In their definition of instructional television
Carpenter and Greenhill have listed the components of an
instructional television system: production, origination and
distribution of instructional content. William Kessler,.in

his study of The Fundamentals of Television Systems, further

explains the components of an ITV system.

1. The origination facility

The basic function of the origination equipment is to
convert the picture or scene to be transmitted into
analog electrical signal variations sultable for
transmission over wire or radio circuits....

2. The transmission facility

The transmission facility may consist of either wires

1 ETV: The next 10 years, p. 286.

2 Ipid., p. 288.

2
03




-

4

in the form of a suitable coaxial cable or a wireless

radio circult to transport the signals which represent
the picture information from the origination point to

the destination point or points.

3. The reception/display facility

The reception/display facility is the final link in

the complete system and is ... the black-box with the

cyclop eye which converts the received signals (which

only represent the picture) into an accurate reproduc—1

tion of the picture or scene at the origination point."
Kessler includes a fourth element in his explanation of a
basic television system: the recording/reproducing facility.
"Although not necessarily an essential link in the television
system per se, the recording/reproduction of picture for use

with a television system or the recording/reproduction of

television signals proper has become an essential parallel:

7 Ry

function at the television origination point as well as the
destinatioﬁ point.”2

The basic purpose of television is to reproduce
images and associated sound instantaneously at distant.low
cétions; the transmiésion of the electrical signals corre-
sponding to the pictﬁre and sound information, then, 1s the
essential 1ink in the complete system. There are fhree

methods of‘transmitting'television signals: 1) closed cir-

) cuit, 2) broadcast, and 3) 2500 MHz television. Since ITFS

,l Kessler, Fundamentals, pp. 1-2.
e Ibid., p. 2.
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was specifically designed to complemznt closed cirquit and
broadcast television, to solve problems inherent in these
other metrnods of transmission, it is necessary to describe
briefly the technical characteristics of closed circult and
broadcast systems and to trace the historical development

of educational and instructional television which led to the

eventual reservation of the 2500-2690 MHz band for education.

Methods of Television Distrioution

To transmit any kind of intelligence by radio waves, a
band of frequencies is required.... The width of the
band required to transmit intelligence depends upon the
type of intelligence or signal which 3is desired to
transmit,

All three types of transmission system must exhibit a given
minimum transmission bandwidth or "frequency response'" ex-
pressed in hertz per second. Bandwidth is the arithmetic
difference between the lowest frequency and the highest
frequency of an electrical signal used to represent a tele-
vision image to be transmitted.
The maximum signal frequency which is required to present
the intelligence in a picture is very great. This is
not surprising in view of the fact that "a picture is
worth a thousand words" in convening intelligerice.?
Because of the high picture content and the rapid rate
(30 complete pictures per second, or frames per second)

at which the picture information is transmitted to pro-
vide the 1llusion of smooth motion, a relatively broad

1

ETV: The next 10 years, p. 216.

2 Tpid., p. 217.
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frequency response or bandwidth requirement is imposed
on any transmission system. The video bandwidth re-
quirements are directly related to the picture detail
required in the reproduced image.'?

More specifically, "U.S. broadcast standards, whizh
are a compromise between acceptable picture detail ar 1l band-
width conservation, have limited the maximum frequency of
the vidéo bandwidth to less than 4.5 me/s."> 3 To this
video bandwidth must be added the audio channel to providé
a talking picture rather than a silent picture. "A video
bandwidth of about 4.2 mc¢/s is the practical limit to avoid
interference between the picture and sound signals."ll Thus ,
a television channel is 6 Mz wide, with a 4.5 Mz band re-
gquired for the picture signal ard the remaining 1.5 MHz
"3llocated to the program sound channel and so-called 'guard
bands' to eliminate interference between the picture and

||5

sound signals as well as adjacent television channels.

1 Kessler, -Fundamentals, pp. 16-17.

2 Ibid., p. 17.

3 Note: In *this passage from Kessler, and in other
earlier writings, the term cycles per second (c/s) is used
to express frequency response. The synonymous term hertz
(Hz) has subsequently been adapted in the U.S. to conform
to international terminology.

L .
: Kessler, Fundamentals, p. 17.

> Ibid., p. 21.
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Closgﬁ circuit television (CCTV)

"Closed circuit television refers to the procedure
whereby ti.e television.signals are Jdistributed from the
origination point to the reception points by means of coaxial
ca‘dle."1 Closed circuit felevision-systems range from state-
wide systems, e.g. the ITV systems in South Carolina and
Delaware, to single building installations. The cable system
may be installed by the telephone company and used by the
organization on a rental basis; it may be installed, owned
and operated by the user institution; or it may be installed
and operated by a community cable.company (CATV), Techni-
cally, the term CCTV is applied to systems which include
origination, distribution and reception; as Breitenfeld
notes, however:

A closed-circuit distribution system may also include
only an antenna, attendant transformers, other hardware,
cables and the usual reception points. Here, the origi-
nation of the signal can take place beyond the building,
and the antenna itself acts as the source of signal for
the system. This is ... more accurately a simple
"internal distribution" system.?

Coaxial cable transmission systems fall into two
basic categories: 1) video systems, and 2) RF systems. In

a video system video signals are transmitted "in the raw

form as they emerge from the originating studio.... The

1 ETV: The next 10 years, p. 321.

2 Breitenfeld, Instructionzl Television, p. 1.

36




8

assoclated program audio ié generally transmitted over
ordinary pair of telephone wires following generally the

same geog.,aphical routes as the couxial cable.“l Such an
arrangement may be used in television studios where distances
are short and maximum detail is required in the pictures.

It is not practical, however, fbr two reasons: 1) Only one
program at a time may be transmitted on the cable, and

2) special video monitors and audio systems are needed.

Video (or direct) transmission "does not take advantage of

e

the full transmission capabllity of coaxial cables. In an

RF system, on the other hand,

The video and audio frequencies from-the camera and con-
trol consoles may be fed into an audio-video mixer and
used to modulate a radio-frequency carrier wave. The
mixer is a small transmitter and sends the picture and
sound signals over a coaxial cable on one of the VHF
channels (2-14).°%

Since several RF signals can be carried on one coaxial cable
1t is possible to broadcast simultaneously on several
channels.

Since programs are transmitted ... exclusively to a
particular audience that must be especially equipped
to receive them, closed-circuit television falls out-
side the jurisdiction of the FCC, which regulates only
the scarce, limited channels of tle public air space.

Kessler, Fundamentals, pr. 18-19.

Ioid., p. 19.

ETV: The next 10 years, p. 321.

<o
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There is relatively unlimited access to channels in the
CCTV spectrum.’ ' oo

Broadcast (UHF and VHF

Broadcast television, also called "open circuit"
television, operates on radio frequencie; allocated by the
Federal Communications Commission (FCC), the government
agency responsible for the radio spectrum. The I'CC grants
broadcast licenses to commercial and non-commercial users on
a one signal. per licensee basis. One bréadcast channel
represents a 6 Miz bandwidth within the radio frequency
spectrum.

The radio frequency spectrum extends continuously from

a few thousand cycles per second to several tens of bil-
lions of cycles per second. Various parts of this con-
tinuous spectrum have received rather arbitrary designa-
tions. The region from 30 to 300 million cycles ... is
known as the very high frequency (VHF) region. That from
300 to 3,000 Mc is known as the ultra high frequency
region (UHF). The channels assigned to television broad-
casting are located in these two regions.

The 13 channels originally assigned by the Federal
Communications Commission to commercial television broad-
casting were all in the VHF region. As the demand for
‘channels increased, the number available in the UHF
region was found to be inadequate and in 1952 the FCC
allocated the space in the UHF region between 470 and

890 Mc to an additional 70 channels.?

On a television receiver, the VHF channels are

received on channels 2 through 13; UHF channels are channels

1 Schramm and Chu, Learning from television, p. 22.

2 ETV: The next 10 years, pp. 321-22.

Q :38




10
14 through 83. The following table indicates the location

P : 1
of specific channels and frequency ranges:

Channel ; I .
Tumbers Frequency range Region
2-1 54-72 MHz Low-band VHF
5-6 76-88 MHz Low-band VHF
7-13 174-216 MHz High-band VHF
1440 470-632 MHz Low-band UHF

41-83 632-890 MHz High-band UHF

As indicated in the table, while the channel numbers are
consecutive; the frequency ranges are not. The intervening
spectrum space is occupied by a variety of other servicés
“including military communication, FM broadcasting, mobile

two-way radio and other radio services.

P

Historical Developmehnt

Early Development

In his historical overview of CCTV in education,
Gary Guupert observes that "the beginnings of broadcast and
closed-circuit television are one and the same; later their
paths diverged.™"
In first demonstrating the transmission of television

over substantial distances, in 1927, the Bell System
used wire line for transmission between Washington and

1 Adapted from Tables in ETV: The next 10 years,
p. 222 and Kessler, Fundamentals, p. 22.
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New York,'and radio link for that between Vhippany , New
Jersey and New York. The wire line transmission was
closed circuit.!

The first educétional abplication of television was
demonstrated at the University of Iowa in 1932. The Depart-
ment of Electrical Engineering constructed an elementary
closed-circuit television demonstration unit for the Univer-
sity's exhibit at the Iowa State Hair. Building on this
beginning, |

The Western TV Company of Iowa donated equipment needed
by the University to be a leader in electrical communi-
cations and a pioneer in ETV.... On September 10, 1931,
" the university applied to the ‘Federal Radio Commission
for a construction permit. This was issued January 9,
1932, and the station was licensed May 27, 1932. On
January 25, 1933, the new station, W3XX, iIn Iowa Cilty,
( Jjoined the facilities of the university's AM radio sta-
tion, WSUI, to transmit its first formal "sight and
sound" broadcast.?

The Daily Iowan described the historic event in the following

report:

Directed by Professor E. B. Kurtz, head of the depart-
ment, the program included a sketch from a university
play, a violin solo, a lesson in freehand drawing, and
an illustrated lecture. This performance took place on
the ground floor of the building, with the radio and
television receivers bringing the scenes before the twvo
groups on the top floor.?

. - While Towa State, using a mechanical scanning device, con-

tinued to broadcast educational programming for more than

1 Koenig and Hill, p. 159.
2 Ibid., p. 13h. -
[ 3 Ibid., pp. 160-61.

ERIC | 40
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seven years, educational applications of the new medium of
television were scattered dﬁring the 1930's. Some institu-
tions, e.g. Purdue and Kansas State Universities, held
experimental television licenses, but in general education
"did not share the vision" of the manufacturers, broadcasters
and advertisers with regard to the potential of television.
Education, in the opinion of Richard Hull, "had not pursued
the potentials implicit in the Iowa experiments.... Whether
television had any role in education, much less the nature
of 'the role, remained to be determined.”l
World War II altered the role of education in tele-

vision in two ways: first, the War produced technical ad-
vances and general developments important to the technology
of television; second, the universities were called upon to
educate both the engineers and the broadcasters necessary
for expanded television production. Taylor writes, for
example, that ‘ -

One of the first universities to engage in TV training

was the University of California at Los Angeles which,

in February 1941, offered a short course in television

production and acting as part of the Extension Division

curricula. The University of Ohio introduced two courses

specifically for radio and pictorial journalism in 1944,

In 1945 the General Assembly of the State of Iowa appro-

priated $525,000 for the University of Iowa to develop

a communications center to house journalism, publication,
~visual education and radio-TV.?

1 ETV: The next 10 years, p. 334.

2 Koenig and Hill, p. 135.
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- Further evidence of expanding interest in television as an
educational medium was the testimony of educators at FCC-:
hearings L=21d in 1944 "to enable the radio art to take ad-
vantage of the important wartime technical advances ... and
to facilitate orderly planning for postwar development."
Though educators advocated the reservation of television
channels specifically for education, the FCC final report
concluded:
With respect to immediate televisionAdevelopment .ol it
does not appear that the current educational interest
in television or in the probability of the multiplicity
of ETV stations in the near future is sufficient to war-
_rant reserving television channels.... If at any future
date, educational institutions believe there is suffi-
cient education interest in television and sufficient
‘probability of developing useful ETV services, the matter
( can be raised anew at that time.!

During the years immediately following the FCC ruling
the growth of educational television was slow but definite.
Some institutions, e.g. Syracuse Unilversity, American Unil-
versity and the University of Michigan, produced educational
programs for broadcast over commercial channels. Other
institutions, e.g. Michigan State University, worked with
closed-circuit television instruction. Taylor cites the
following examples of activity in the area of educational

and instructional television:

1 Federal Communications Commission Docket No. 6651,
Report and Order, adopted January 15, 1945, p. 83. Quoted
in Koenig and Hill, pp. 135-36.
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One of the first extensive in-school ITV series was
inaugurated with one program a week by the Philadelphila
public school system in 1947 in cooperation with WPTZ ,
WFIL and WCAU. By the early 1950's the service had in-
creased to thirteen programs a .eek serving over 60,000
students.
The Nutley, New Jersey, high school introduced TV as a
permanent part of its regular school program in the
1947-48 school year when a large screen receiver, TV
cable equipment, and closed-~circuit rfacilities were
donated by Industry TV, Inc.!
Towa State University, station WOI, was the first television
station owned by an educational institution and operated on
commercial channels.2 The University of Texas had in 1940
pionéered with a state-wide program entitled "Radio House".
Originally an extracurricular project, Radio House in 1948
added television and, by 1950, had grown into a part of the

3 These and many other

University's College of Fine Arts.
individual endeavors testify to the variety of uses to which
television was being put in inSfruction. The interest of
education, however, was strictly on an indiﬁidual basis;

there was at this time no national consensius or effort by

education in behall of ETV.

1 1oid., p. 137.
° Tbid., p. 167.
3

Ibid., p. 138.
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Development of Educational Television (ETV)

In September 1948 the FCC placed a "freeze" on tele-
vision cﬂannel allocations. The ffeeze vias designed to giQe
the’Commissionérs time to complete hearings on a nation-wide
television channel allocation system. Up until this time |
the Commission had issued 134 authorizations for standard e

television stations.

Of these, seven were licensed to operate, 33 were
actually in operation pending final licensing, and two
experimental stations were operating commercially under
special permission. Television receiving sets were being
produced at the rate of 58,000 per month.! '

Only one of these television stations, WOI-TV at Iowa State,
was licensed to an educational institution. Wilbur Schramm,
then of the University of Illinois and a long-time observer
of educational television, commented later that

In some respects, it was a blessing to ETV that the

Comm. ssion froze allocations or two years. This pro-

vided time to alert education and civic organizations
to the opportunity TV offered.?

Allerton Conference

In 1949 Schramm, Dean of the University of Illinois
Communication Center, enlisting the support of the Rocke-

feller Foundation and of Dr. George Stoddard, President of

1 ETV: The next 10 years, p. 339.

2 Schramm, Wilbur. The people lcok at television
(Palo Alto, California: Stanford University Press, 19637,

p. 5.
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the University, called a conference of educational broad-
casters from Canada, Great Britain and the United Stétes at
Allerton House, the Udiversity of Illiﬁois Continuing Educa-
tion Center. It was at the Allerton Conference in 1949,
according to Hull, that

these men began to develop a real synthesis of purpose
and to spell out a practical working philosophy which
could be widely understood and supported. Here too,
many of the individuals who subsequently fought for edu-
cational television channel reservations and became key
figures in the educational television movement, met each
other for the first time. The functional plans for a
nation-wide educational radio broadcasting network were
developed at this seminar, and later these same concepts
provided the basis for a nation-wide educational tele-
vision network and program center.!®

When the FCC issued its Notice of Further Rule Making
in July 1949 it included a revised plan for television chan-
nel assignment, with no mention §f reserved channels for
education. Commissioner Frieda Hennock, in a dissenting
opinion, proposed that part of the UHF band should be re-
served for educationél use.2 Commissioner Hennock thus

provided the legal and moral platform bn which the edu-
cational establishment was subsequently to act; she also
became the "mother protector'" image rf the educational

television movement, perhaps its most widely known ad-
vocate and an effective champion of almost fanatic zeal.?

L BIV: The next 10 years, p. 340.
2

Saettler, p. 228.

3 ETV: The next 10 years, p. 34.
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In his history of educational television, Richard
Hull, then President of the MNational Association of Nduca-
tional Brcadcasters, recalls the controversy over these

reservations:

The Commission, having heard testimony in support of its
new allocations plan, then established a late summer
deadline for the filing of protest petitions. Unhappily,
the date colncided with the time when activity in most
educational institutions 1s at its lowest ebb and when
most educational administrators are vacationing. How-
ever, Colin and Marks, attorneys for the Hational Asso-
ciation of Educational Broadcasters, at the »equest of
its president, immediately filed a petition asking for
permanent educational reservations in the Ultra High
Frequency (UHF) television spectrum, a position promptly
supported by co~filings from the Association of Land

- Grant Colleges and Universities, the Association of

State University Presidents, and by thce National Univer-
sity Extension Association. Ohio State University's
president, Howard Bevis, and Dr. I. Keith Tyler, alerted
by the National Assoceciation of Educational Broadcasters,
wor“ed rapidly and under great difficulty tou secure

these supporting petitions in time to mcet the Commission
deadline.

In late 1949 efforts to reserve television channels for
education were finally achieving substantial momentum.
The United States O0ffice of Education had filed its own
petition with the Federal Communications Commission ask-
ing that Very High Frequency (VHF) as well as Ultra High
Frequency (UHF) channels be reserved for education, and
the National Education Association joined in this plea.
The -issues now were no longer hypothetical ones. Ex-
ploitation of the UHF band in an indefinite television
future was one thing. Actual and immediate designation
of commercially valuable VI channels for e¢ducational
use was quite another, and a kind of structured opposi-
tion from some areas of the commercial broadcasting
industry began to develop.'®

Opinion was divided, however, as to the course that

education should follow in its request for reserved channels.

1 1bid., pp. 3b0-u1.
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Vhile the U.S. Office of KMducalion, the National Education
Ascsociation and Commissioncer Hennocol demanded VHI reserva-
tions, the National Association of fducational Broadcastcrs;
representing the educational broadcastors, had asked for UHKE
channels only. Koenig and Hill describe the basic conflict:

By 1950, educators fully realizecd the potential of edu-
catioral television. However, they were not organized
as a unified educational body thal could influence the
FCC's decision on BTV frequencics. Tn fact, a number
of different educational groups prevared vetitions for
the purpose of rescrving ETV channcls., Some of these
pleas contradicted one another. For cxample, sone cdu-
cators wanted nonprofit educational television wnile
others wanted noncommercial ETV, and still others wanted
‘both. Thus one group did not went ETV to yield a profit,
but would have found comnercialism an acceptable means
of support. The other group did not want any kind of
commercials presented over FTV.!

Joint Committee on Educaticnal Television

In order to bring the two sides togethier Commissioner
Hennock invited a group to her home on October 16, 1950. :

This meeting proved to be a landmark in educational
broadcasting because it marked the beginning of the
Joint Committee on Educational Television?.... The
results of this meeting authorized the Joint Committee
on Educational Television to make a presentation on
behalf of the seven national orgenizations whose mem-
bers were represented at the meelting (the Association
of Land-grant Colleges, the Association of State Uni- '
versity Presidents, the National Association of State
Universities, the National Council of Chief State

School Officers, and the National Education Association.?

Koenig and Hill, pp. 5-6.

Now the Joint Council on Educational Telecommuni-
cations. :

i
3 Saettler, pp. 228-29. 5

47



.

O

ERIC

Aruitoxt provided by Eic:

19
The Joint Committec on Kducational Television, which later
came under the auspices of the American Council on LEduca-

. 1 . . s .
tion,” agreced upon a silrategy. The first task was to find

)

duled

[n)

educators who would testify before the FCC hearings, sch

o

for the next month. It was agrecd that the JCKI would ask
for at least onc VHF channel in every metropolitan area and
every major educational center as weli as 20 per cent of the
available UHF channels. Tne formula was based on an alloca-
tions system earlier devised for AN and I'M radio stations.
During the first FCC hearings on television channel
allocations reld in November 1950 testimony was hcard {rom
61 persons who favored the request for gducational reserva-
tions.2 The JCET further assisted 833 schools and colleges
to present statements of intent to utilize educational
channels.3 Of a total of 76 persons testifying at the second
hearings on television channel allocations on J2nuary 22,
1951, 71 supported the reservation of educational channels
while five representatives of commercial television opposed
the allocation of special channels, at the same time admit-
ting that television could be potentially effective as an

- 1
instructional medium.l

Koenig and Hill, p. 6.

ny

Saettler, pp. 229-30.
3 Koenig and Hill, p. 139.

4 Saettler, p. 230.
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Fund for Adult Education

The formation of the JCET coincided, most fortui-
tously, with the establishment by the Ford Foundation in
April 1951 of two senmi-autonomous organizations: the IMund
for the Advancement of Education, "concerned with problems
and opportunities in formal education from elementary gradcs
through college levels," and the Fund for Adult Education,
"devoted to the development of methods and opportunities in
adult education", Turther defined as "that part of the edu-~
cational process which begins when formal schooling is
finished.”l

"Education for public responsibility" was the phrase
used by the first and only Director of the Fund for Adult
Education, C. Scott Fletcher. Fletcher, recruited for his
position from Encyclopedia Britannica Films by the powerful
directors of the Ford Foundation, Paul G. Hoffman, Robert
Hutchins, and Chester Davis, assumed his position on April 5,
1951.2 Fletcher's aims were explicit: (1) to create aware-
ness of the major elements and issues of the modern culture,
(2) to develop concern with them, (3) to develop materials
for their study, (4) to institute activity in learning among
them, and (5) to encourage association of qdults in such

activity. "In order to reach effectively as many citizens

1 Fund for Adult Education, Annual Report, 1951
(White Plains, New York: The Fund, 195), n.p.

2

Saettler, p. 239.

43



21
as possible," Fletchcf maintained; "a program of liberal
adult education must employ the mass media of communications
as well ge all the_traditional chanaels of adult education o

One of the lirst and most persistent appeals to the
Ford Foundation came {rom the ETV lobby--educational insti-
tutions, private organizations and television stations seck-
ing financial backing for ETV projects. The Ford Foundation
considered, first, a scparate fund to handle the problems of
mass media, but the plan was scuttled and it was left to the
two existing educational funds and to the Foundation itself
to handle radio and television 1n any way that suited the
purposes of each of then.

The National Association of Educational Broadcasters,
led by George Probst, Director of the University of Chicago
"NBC Round Table" and Seymour Siegel, Director of WNYC and
the Municipal Broadcasting System in New York City, along
with the director of WOI-TV and NAEB officers, held conver-
sations with Fletcher.2 Fletcher perceived educationcl
television as an opportunity and a responsibility, a respon-
sibility for the risk capital that philanthropy exists to
provide. ‘Though ETV would be broader than the area of the

Fund's concern, it presented an urgent appeal for a

1 Fund for Adult Education. Ten Year Report, 1951~
1961 (White Plains, New York: The Fund, 1962).

2

ETV: The next 10 years, p. 342.
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philanthropic institution to give prompt attention to the

ends and means 1mplicit in the opportunity.
C. S. Fletcher originally asked the Ford PMoundation for
$5 million so that the Fund might assist in the construc-
tion and maintenance of educational television statlons
and develop a national program and distribution center.
When IPletcher outlined his plans to the Foundation
trustees, they pointed out that Henry Ford prcferrcd one
elaborate model educational television staftion which
would provide an outstanding example to others through-
out the country. However, Fletcher, himself, convinced
Ford that the Fund's plans were feasible and won his
assent. The Fund then received $4.75 million (later
supplemented by another $4 million) to develop its own
policies for educational television.'!

At its first Board meeting in April 1951 the Fund
for Adult Education approgriated $90,000 to the JCET to sup-
port the work already begun. During the next four years the
Fund awarded nearly $500,000 and immeasurable moral support
to the JCET, while remaining outside the policy-making
structure of the organization. "From the beginning the Fund
was insistent that it should not hold a monopoly but that
other foundations should be involved in the development of

. . ' . s 2
national educational television.”

Reservation of ETV channels

Finally, in April 1952, the FCC issued its 3ixth
Report and Order, which reserved 242 channels (latef 267)

for educaiional use. Of these 242 channels, 80 were within

1 saettler, p. 240

2 1pid.
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the VHF range, 162 within the UHF range. In reserving ap-
proximately 12% of the total ailocations for.education, the
Commlssio. stated:

We conclude that the record shows the desire and
ability of education to make a substantial contribution
to the use of television. There is much evidence in the
record concerning the activities of educaticnal organiza-
tions in AM and FM broadcasting. It is true and was to
be expected that education has not utilized these media
to the full extent that commercial broadcasters have,
in terms of numbers of stations and number of hours of
operation. However, it has also been showed that many
of the educational institutions which are engaged in
aural broadcasting are doing an outstanding job in the
presentation of high quality programming, and have been
getting excellent public response.

And most important in this connection, it is agreed
that the potential of television for education is much
greater and more readlly apparent than that of aural
broadcasting, and that the interest of the educational
community in the field is much greater than it was in
aural broadcasting.... The public interest will clearly
be served if these stations are used to contribute sig-
nificantly to the educational process of the nation.

The type of programs which have been broadcast by educa-
tional organizations, and those which the record indi-
cates can and would be televised by educators, will
provide a valuable complement to commercial programmlng

Commenting on the FCC reservations, Hull observed that

The FCC had finally established a new nation-wide tele-
vision allocations plan; created a new kind of broadcast
entity, the "noncommercial educational television
station", and reserved 242 channels for exclusive non-
commercial educaticnal use by schools, colleges, uni-

- versities, and non-profit educational television corpor-
ations. The Commission had insured the development of
special cultural and educational television service
throurhout the nation in an action as significant and
far-reaching in its implications as the Morrill Act of
1862 which created the Land Grant College system in the
United States.

‘. 1

ETV: The next 10 years, p. 333-34.
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These decisions by the Commission reprecsented the
culmination of an organized effort by citizens and educa-
tors, begun more than three decades before. The groups
had now staked out a permanent educational claim in a
new medcium which they repeated’: called "the most impor-
tant invention since printing."!

The original FCC ruling stated that the reservations
might be challenged after June 3, 1963. It was imperative
that education make a strong case before the reservations
were challenged. Fletcher foresaw the need for a national
agency to arouse, to coordinate and to advise local civic
leadership; in November 1952 the National Citizens. Committee
on Educational Television was founded and awarded a $750,000
Fund for Adult Education grant. In May 1953 the Fund fi-

( nanced the first National Conference on Educational Tele-
vision in Washington, D.C., sponsored by the Joint Committee
on Educational Television and the National Citizens Commit-
tee on Educational Television. The important outcome of
this conference was that soon afterwards thé'FCC announced

that the reservatién of channels for educational television

would continue indefinitely.

Financing ETV ggyelopmént

: As ETV station allocations were made a need arose
for pump-priming grants to stimulate station construction

and educational programming. During the summer of 1952 thé

1 Ipid., p. 34h4.
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American Council on Education, financed by the Fund for Adult
Education, conducted a "Study of Community Readiness for
Educational Television." On the basis of this survey, in
the fall of 1952 the PFund offered grants-in-aid in amounts
of $100,000 to $150,000 to university and metropolitan cen-
ters where channels had been reserved. A condition of each
grant stipulated that the university or community cooperat-
ing double the grant either in cash or in facilities. The
Fund's grants could be used for equipment only and carried
provisions for the engineering quality of installations. An
additional requirement was agreement both to contribute to
and to draw from a common pool of recorded programs through
-2 center facilitating such exchange of programs. Operating
under a grant from the Fund for Adult Education, station
KUHT-TV at the University of Houston went on the air as the
first non-commercial broadcast station in May 1953.

The early development of ETV represents, to a large
extent, the development of a "university of the air." Fi-
nanced largely by the Fund for Adult Educatibn, whose pri-
mary interest was "that part of the educational process
which begihs when formal schooling is finishedﬁ educational
television was designed to feach people in their haﬁés, via
broadcast éélevision. The focus of ETV was

the educational television station and its purpose to

provide an alternative national television program serv-
ice characterized by its attention to news, information,
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public affairs, general education, and cultural enrich-
ment. It was conceived within the framework of public
as well as educational policy. It was directed to a .
" free- ch010e audience of mature adults and out-of-school
childran. :

In its survey of the aevelopment of educational television,
the National Association of Educational Broadcasters later

concluded:

The original development of educational television was
sparked in large measure by the concern of adult educa-
tion and by the recognized obligation of the land~-grant
colleges to foster and promote extension education.

There 1ls evidence that general adult and extension educa-
tion continue to play a highly significant and stabiliz-
ing role in the continued developuwent. Most of the
educational stations ... schedule regular out-of-school
and adult education programs. Indications are that this

-service is appreclating qualitatively and quantitative]_y‘2

Problems of UHF broadcast

The fact that the FCC had reserved a preponderance
of UHF channels rather.than VHF channels was in conflict
Wwith this development. The problem as stated by Maloney
and Donner, was that

Most present television sets, which are capable of
receiving only VHF signals. would have to employ con-
verters in order to receive UHI* and that manufacturers
would have to agree, in the future, to produce receivers
capable of both. This means that the shift to UHF can-
not occur overnight as far as general broadcasting and

1 ETV: The next 10 years, p. 34l.

e U.S. Department of Health, Education, and Velfare
Office of Education, The Needs of Education for Television
Channel Allocations, report prepared by The Mational Associa-
tion of Educational Broadcasters (Washington, D.C.: Govern-

ment Printing Office, 1951), p. 18.
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reception are concerned. VWidespread purchase of con-
verters seems improbable, and the procedure of the T'CC
in dealing with set manufacturers would allow several
years before the UHF-VHF receivers come on the market.!

The recommendations of the Television Advisory FPanel of the
U.S. Office of Education reflected this same hesitancy with

regard to UHP:

There is stlill a grealt deal of room avallable in the UHF
(Ultra High Frequency) band, which offers more channels
than VHI but smaller areas of coverage. Only a small
percentage of the receiving sets now in use are equipped
to receive UHF. Therefore, 1f a new station 1is added

in the UHI' band, in a community where the existing sta-
tions operate in VHF, the new station cannot be raceived
until new television sets are purchased or UHF corverters
are installed.?

In its study of the needs of education for televislon channel
allocations the National Associlation of Educational Broad-
casters complained that

There 'is 1little doubt that what amounted in effect to
assigning channels to an apparently secondary service
to meet apparently secondary needs---~coupled with the
confusion occasioned by the general intermixture of VHF
and UHF channels in the assignment tables-—-inhibited
development of the basic educational service.?®

To document this contention, the NAEB cited the following
situation:
In the continental United States in October, 1961, there
are 60 educational television stations on the air. Of

these, 40 are Very High Frequency stations and 20 are
. Ultra High Frequency. Sixteen of the UHP stations are

1 ETV: The next 10 years, p. 203.

2 Ivid., p. 8.

Needs, p. 7.
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single outlets for educational television in communitiecs
in which the majority of the receiving facilities cannot
receive them on their frequencies. As a result, their
use for public service outside the school or college is
highly restricted. Two of the JHF stations are .second
channels in comnunities already served primarily by VHF
stations. These secondary supplenental channels are
used mainly for direct in-school instruction.!

Development of Instructional Television

As educational television developed within the public
sphere, educators looked to the medium of television as an
answer to their in-school instructional needs. .puring the
1950's, | oo

The American educational system was bracketed between
the population explosion and the "knowledge explosion
and could no longer meet its responsihilities by conven-
tional means. Moreover, very large suns were now avall-
able from private foundations and from government at
various levels, to support new educational projects.

And as always in the American culture, there was the
feeling that television was now the newest wonder of
science, and thus must surely solve the educator's
problems.?

In his survey of informed opinion on television's future
place in education, Dr. Lester Asheim concluded that:

Above all, ETV came at just the right time, when it is

no longer possible or desirable to maintaln the status

quo in many areas including education. The introduction

of ETV coincides with a period of emergency in education,

represented by the wave of enrollments and the consequent
. ) teacher shortage, by intzarnational tension which has

focused attention on weakness in our educational system,

1 1pid., p. 13.

Koenig and Hill, p. 12.
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by a popular demand to increase educaﬁional productivity
and by a widespread hospitality to innovation in almost
all fields.' :

Father Jch1 M., Culkin,-S.J., an ea+wl; leader in the develop-
ment of ITV, summarized the attitude of the educational
administrator toward the development of iITV:

All in all it seems that thils is a most propitious hour
for the genie of television to have been let out of the
bottle. Problems of quantity and quality in education
have kept administrative fingers nervously close to the
panic button for years. Rising enrollments and the need
for additional teachers, bulldings, and specialized
equipment will be with us for a long time. The rapid
growth of research and learning has evary subject in the

" curriculum in a state of flux.... No one is nalve enough
to sugpgest that television will neatly dispose of all
these problems, but one thing is certain. Problems of
this proportion cannot be solved through conventional
means. We will never be able {o assemble teachers enough
or bricks enough to multiply educational facilities to
meet student demands. Television, however, can multiply
a faculty without hiring a teacher. It can duplicate
buildings without laying a brick.?

Broadcast ITV

ITV on commercial stations. Actual in-school instruction

via commercial station telecasting was necessarily limited

in scope. ©Cn a local basis, some school systems did broad-
cast instructional programing via local television stations.
The Philadelphia public schools, for example, began as early

as 1948 to use commercial channels. On a network level, NBC

1 ETV: The next 10 years, p. 30.

2 Culkin, "Pelevision in the service of education,"
p. 25. :
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began in 1958 the series entitled "Continental Classroom,"
the {irst attempt to preseﬁt a full course to a national
audience. - ’'hese televised courses rare offered for credit
by various instiﬁutibns of higher. learning. In 1960 Father
Culkin wrote that "preliminary statistics indicate that an
average daily audience of more than 270,000 viewers watched

the program which was broadcast each weekday from 6:30 to

7:00 a.m."l Writing in 1961 Philip Lewis estimated that 560'

school districts and 117 colleges and universities were
using commercial television for regular instructional
purposes.2 The educatiqnal significance of commercial edu-
cational teclevision broaﬁcasts, according to Father Culkin,
lay "beyond their power to teach science or their preter-
natural power to lure people out of bed at the first hint

of dawn. Continéntal Classroom provides a national showcase

for the educational potential of television."3

In.his survey of informed opinion on éducational
television, howeveyr, Asheim found that "the majority of the
respondents, while acknowledging the excellent educational

programs that have appeared on commercial television, the

1 1pig., p. 29.

e Lewis Philip. Educational television guidebook
(New York: McGraw-Hill, 1961), p. 26.

3 Culkin, "Television in the service of education,"
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helpfulness of the networks in providing study materials,
and the cooperation that many ldcai stations have extended
to educational programming, were nz jertheless cdnvinced thaﬁ
educational television will have to be over and above the
normal programming of the commercial stations, and on sta-

. . 1
tions of its own."

ITV on non-commercial broadcast stations. In addition to

this limited cocmmercial broadcasting, instructional tele-
vision was also carried by the reserved ETV stations.
According to Saettler, "much of the impetus to instrﬁctional
television on educational stations can be traced to the
pioneer instructional broadcasting experiments in the cities
of St. Louis, Pittsburgh, and Chilcago, and in the state of
Alabama."? In the fall of 1955 the St. Louis public schools
began providing televised instruction over educational sta-
tion KETC. Courses were offered in ninth-grade grammar and
English composition for thirty minutes, five days a wesk.
Alabama, in 1952, was the first state to develop an
ETV network with three stations combining to broadcast ap-
proximately 65 hours each week., By 1960 the network taught

more than 80% of the state's population and more than-250

1 ETV: The next 10 years, p. 32.

2 Saettler, p. 2i5. _
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schools utilized the networks televised lessons either for

. . . 1
direct teaching or for enrichment.

Problems with open-circuit broadcasting of ITV

Although broadcast television did become an integral
part of the teaching strategies of individual school systems
during the 1950's, Asheim found in his 1960 survey of in-
formed opinion that broadcast television was not, in fact,
meeting the in-school needs of educatién. "Open circuit
television'", he concluded,

is most promlsing for adult education uses, for larger
school systems, and for reaching the rural residents,
the home-bound, and the older person. Open circuit may
be used to a limited extent in the classroom--especially
( for some occasional event of importance (the inaugura-
‘ tion, a major speech of national significance, etc. ) -
but not nearly so widely as in informal adult education.

The major and obvious limitation of open circult television
was the single channel allocation permitted by the FCC.

The chief disadvantage of the broadcast station as the
purveyor of school television is that it can use only
one channel. Within the limits of a school day, an ETV
station broadcasting a variety of subjects to the full
range of school grades--even if only the elementary
grades—--1s hard put to it to do a given series more than
once or twice a week, particularly with the practical
need for repeats.

1 Culkin, "Television in th= service of education,"
p. 34,
2 ETV: The next 10 years, p. 31.
(”} 3 schramm and Chu, Learning from television, p. 21.
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Again, in a 1962 survey of closed-circuit televisicn opera-

tio1s, researchers concluded that:

It shculd be obvious now to even the casual observer
that a single educational channel will not suffice to
handle adequately the many program needs of the typlcal
community, ranging from in-school instruction, to in-
service education of teachers, extensive adult program-
ing of both a formal and informal nature, out-of-school
programs for children and youth, as well as comnunica-
tions uses wlthin a gilven school and between schools,

and/or between th2 schools and other community agencles.

- A second, more subtle problem, emerged with the use
by school systems of opén—circuit broadcésting. Again, in
Asheim's survey of informed opinion, the matter of local
control and privacy 1s ralsed:

There is dangervthat open~circuit telecasting of class-

room content may put education up to popular referendum.
Can courses in the social sciences, literature, biologi-

cal sciences be as complete, as outspoken, as critical

before a general aud ence as they should be in the closed
classroom? The prlvacy, the lack of outside supervision,

the primacy of educational objectives which character--

izes the classroom make it possible to pursue knowledge
of its own sake, to experiment with teaching methods,

to make mlsLakes and benefit from them. This must not

be lost.? -

Maloney, at a later date, refers to thils same problem:

The twin facts that ETV works by broadcasting, and that
therefore control over program content and style cannot
be wholly in the hands of teachers and school adminis-
trators, has proved important. This situation has per-
haps created some reslstance by teachers and local
administrators to the use of broadcast ETV. -

4 DAVI, CCTV survey, 1962, p. T70.

2 ETV: The next 10 years, p. 34.

3 Koenig and Hill, p. 198.
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Closed-circuit ITV

Advantages of CCLV

As broadcast ETV continued to grow, televised instruc-—
tion also developad along another path, different both
in technology and organization. By the early 1950's
Michigan State and a few other universities were experi-
menting with formal course work over closed-circuilt
television. ....

The advantages are fairly obvious: by using closed-
circuit television, a school system or university can
be in complete control of audience and programs.'

Closed-circuit television offered another tangible advantage

for education:

Because of its multi- rather than single, channel pos-
sibilities, it is ideally suited for instructional
television use. The use of multiple channels opens up
new scheduling possibilities as well as creates the .
potential of broader offerings from which teachers and
learners can choose. It thus niakes possible re-use of
a given program several different times for classes of
the same subject meeting at different pericds.?

To answer the problem of "putting education up to popular

referendum" CCTV offered yet another solution:

Closed-circuit television is do-it-yourself television
tailor-made to meet local needs. It is ideally suited
to accomplish the programing and communications needs
of a given school district or institution of higher
learning obviating the necessity of strict dependence

~on cooperative programing with other school districts

or conplete reliance on programs produced at the state,
regional, or national level. It requires the local
school district to "do something" itself--to become
active participants in educational television programing

1 Schramm and Chu, Learning from television, p. 22.
2

DAVI, CCTV Survey, 1962, pp. 65-66.
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with a local flavor rather than simply passive recipients .
of programs rented, purchased, or borrowed from other
sources. It puts a premium on local initiative in pro-
gram development. This feature will appecl to many

"Board of Education. who are concerned with maintaining
control and autonomy of the curriculum at the local
level,!

In short, "advocates of closed-circuit television argue that

- a closed-circuit televisicn system not only can do almost

all that broadcast television can do but that it can do it

. 2
simultaneously on several channels."

Financing CCTV development

Again, the philanthropy of the Ford Foundation
financed, and thus to a large extent determined the direc-
tion of, the development of CCTV. ‘in 1954 the Pennsylvania
State University submitted a proposal to the Fund for the
Advancement of Education, the in-school counterpart of the
Fund for Adult Education; the proposal called for the Uni-
versity to undertake a program of demonstration and research
in CCTV.

The grant was awarded with the condition that no changes
be made in teaching procedures; television "was simply
being introduced into a normal classroom...." The lack
of adaptation for the medium is fairly significant.

Television, in this case, was being used purely as a
means of transmitting a photographed class lectgr§:3

-

* DAVI, CCTV Survey, 1962, p. 65.
2

Tbid., p. 50.

3 Koenig‘and Hill; p. 170.
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In the Pennsylvania State experiment cameras were mounted in
ordinary classrooms and connected by coaxlal cable to other
classroomns where matched groups 6f students viewed the les--
sons. Other courses were offered to classes by television-
only, and extensive experimentation was conducted with a
talk-back system whereby the student could ask the instructor
a queétion and get‘'an immediate response. These experiments,
conducted under the leadership of Professors C. R. Cafpentef
and L. P. Greenhill, "pfovided the stimuius for a national
increase in the use of televised instruction."l The results
indicated that the use of television did not reduce the
quality of instruction or lower student aécomplishment and
that, once a CCTV system was installed, a decreaséd coét of
instruction per student could be realized if @he system was
used effectively.2

The Hagerstown projecﬁ in Washington County, Mary-
land, built with funds provided by the Fund fcr the Advance-
ment of Education, a grant from the Electronic Industries
Association and the Chesapeake arnd Potomac telephone company,
represents one of the most elaborate CCTV facilities in the
country. Beginning in 1956 the Hegerstown project pr?posed
a comprehensive network to link every public schooluin

Washingtor County. One feature of the Hagersﬁown project

1 tvid., pp. 170-7T1.

2 Saettler, p. 247.
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was that it was designed to meet a real need within the
school system: the problem of a shortage of adequately
trained teachers. The. CCTV prograaing was specifically
plannéd to provide instruction not possible with existing
staff—~ért, music, foreign language, remedial reading. In
addition, the project called for an extensive teacher in-
service educabtional program.

The Chelsea Closed-Circuit Television Project, again
funded by the Fund for the Advancement of Education, began
in 1957 a project to use CCTV for “direct teaching, school
enrichment, teacher training, language instruction, and
improvement of community integration within a specific ghetto .
in New York City.”l In the Chelsea Project schocls, homes,
health and social services in a Spanish-American commdnity
were connected by CCTV:

A nunber of new specialized functions for which CCTV

was useful emerged cut of the Chelsea Television Project.
Closed circuit proved useful (1) as a distinct in-
school system within a large city, where special problems
of home environment tend to be recognized in their dis-
tinct distribution; (2) as a city-wide school system
specifically used for teacher-training, examinations,

and administration; (3) as an unlicensed ETV station
where local conditilions require a community antenna and
there is no ETV reservation; (i) for education directed
to institutions other than schools and colleges....

(5) as a means of meeting the challenge of the small’

urban area containing a high concentration of people
with hard core educational or cultural problems; (6) as

1 Kdenig and Hill, p. 172.
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an instrument for the development of communwty leadern
ship; (7) as a form of psychotherapy.

The fore901nv summary of the Chelsea Project points
out an 1mportant devclopment in the growth and direction of
CCTV, i.e. education was finding new uses for CCTV systems.
While CCTV systems were installed for direct instructional
purposes, educators found new applications for their CCTV
systems in meeting their educaticnal needs.

These avenues range from relatlvely unsophwstlcated use
of a single camera and receiver to a highly sophisticated
statewide network rivaling open-circuit television....
The uses of closed-~circuit television have taken form
either as - a system of communication or as an audiovisual

tool. In the former, its greatest use has been ... the
. distribution of direct teaching. As an audio-visual

tool, closed circuit television has been used by the- -

teacher to magnify those asgects of his lesson that are
enhanced by this technlque

Growth patterns

In general,.the growth of CCTV wae hot as rapid as
the growth of broadcast television. Since the CCTV instal-
lations are not subject to FCC licensing, it 3s difficult to
arrive at precise figures, but severzl surveys of CCTV were
conducted during ti.2 late 1950's. Based on surveys conducted
by the JCET, statistics indicate that 64 institutions were

using CCTV systems in 1956.5 By 1958, when the JCET _

]

1 Ipig., p. 173.

2 DAVI, CCTV Survey, 1962, pp. 50-51.

3 ETV: The next 10 years, p. 169.
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published a Directory of CCTV Instéllations, the figure had

risen to 119. Following the JCET report of 1958, "the number
of CCTV installations became a victim of 'educative guesti-
mating.'" Estimates ranging from 200 to 500 were quoted in
varied texts and periodicals.l The JCET figure, updated in
1960 on the basis of newspaper and periodical listings, as
well &s correspondence with the Committee, rose to 185.2
These figures, while not entirely accurate, do indi-
cate one definite pattern. The year 1958 begins a sharp
increase in the number of CCTV installations. According to
the 1962 survey of CCTV development:
It seems logical that thls increase in CCTV paralleled
the increase of most audio-visual equipment due to the
.stimulus of the Natlonal Defense Education Act. The
year 1958 also represents a period in which experimen-
tation with television left no doubt that educators
could teach by the use of television. By 1958, improve-

ments had been made in the vidicon and other closed-
circuit television apparatus.?

Videotape recording

One technologilical improvement was of particular
significance to local instructional television: the introduc-—
tion of the videotape recorder. Nelson describes the problem

that faced.operators of local ITV facilities:

1 pAvI, coTv survey, 1962, p. 2.

2 BIV: The next lg years, p. 180.

3 DAVI, CCTV Survey, 1962, pp. 22-23.
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There is cause for concern that closed-circult television,
strictly local in nature, will work to the detriment of
the very thing it seeks to enhance--quality standards of
instruction.  In the hands of overzealous promotors, in
the face of attempts to look uyon it as a panacea for

@all of education's problems, and in the selection of
inexpensive egulpment and poorly qualified personnel who
have rushed in from other flelds, there 1s real danger
that closed-circuit instruction of a purely local nature
wWill be weighed and found wanting.

Agaim, J. Bernard Everett reported at a May 1959 seminar
sponsored by the Division of Audio-Visual Instruction,

At present sach in~school television operation is trying
feverishly to produce with a limited budget all of the
courses which it needs. Thils mekes no more sense than

" it would for esach school to try to produce all of the
textbooks and films it needs. It will always be neces-
sary and desirable to produce some courses of purely
local interest. But in many instances, it matters little
whether a course 1s produced in Boston or San Francisco
5f it is of superior quality.?

In his history of the development of CCTV Gumpert

summarizes the importance of the introductlion of the video-

tape recorder:

Before 1956 one of the problems which surrounded the
efficient utilization of closed-circuit television was
the lack of am adequate and economical recording capa-
bility. Some larger installations did have kinescope
recorders at their disposal, but obtaining final prints
was slow and results were. inferior to film. The lack

©T an adequate recording capabilili‘ly affected every poten-
tial user of television. In 1953 Bing Crosby Enterprises
@displayed a prototype of a videotape recorder; a non-

3 ETV: The next 10 years, p. 181.

2 Division of Audio-Visual Instruction Service,
Natfonal Education Association, Opportunities for Learning;
Guidielines for Television. Report of a seminar held at NEA
hemdquarters, May 16-~18, 1959 (Washington, D.C.; National
Fdaucation Association, 1960), p. 40.
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filmic device which used tape similar to audio tape; but
the model was not yet perfected for production and dis-
tribution. The Ampex Corporation demonstrated the first
production model of a videotape recorder.at the Chicago
convent.on of the National Asscciation cf Broadcasters
in 1956. in November, the Columbia Brcadcasting System
in Hollywood began using the videotape recorder for net-
work delayu:d broadcasts because of the time differential
between the East and West coasts. The first ETV station
to use videotape was WGBH, Boston, in June 1958. 1In
1959 the University of Texas became the first university
to utilize video recording for closed-circuit instruc-
tion,

The advent of tape must be considered an important break-
through for televised instruction. Here was a means for
recording and immediate playback with the impact of a
1ive transmission. In addition, videotape was erasable
and reusable. With the ability to pre-record lessons,
quality control became possible. A lesson could be
‘evaluated, analyzed, tested, and produced again, if
needed, before being used in the classroom. Videotape
allowed for the repeatable playback of lessons....
Lessons could be produced once, but used for several
years, thereby reducing some instructional costs. The .
use cf videotape also allowed for the exchange of lessons
betweeln institutions possessing videotape facilities.!

The Ford Foundation, through the Fund for the Ad-
vancement of Education, eventually equipped every ed&cational
television station with hardware for videotape reproduction.
This widespread introduction of videotape equipment made
possible not only the sharing of local programming, but the

re-broadcast of programs to meet individual classroom needs.

1 Koenig and Hill, pp. 174-75.
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Faith in Television as an Instructional Tool

¢

_ In her history of the development of ITV Taylor
writes that "by the end of the 1359*§: ITV trends were

. ! . ' — ’ .
clearly established and there wes no longer an question of

whether to use ?ngbﬂ%‘rather how to use TV in education.”l

—

There_is'ﬁﬁﬁsiderable evidence to support her statement.

- -

In a 1658 appraisal of television in instruction,

the Department of Audio-Visual Inétrucﬁion of the National

Education Association expressed this faith in television as

a teaching medium:
Used in the classroom, television can be a powerful
means of communicating knowledge and attitudes, helpirng
to provide pupils with an improved environment for
learning. Exposure to television does not in itselfl
constitute education. But televised experiences, prop-
erly applied in the total teaching-learning process, can
make substantial educational contributicns.?

Robert Hilliard, then of Adelphi College, and later Chief of

the Educational Broadcasting Branch of the FCC, observed that:

Those who feared that television would become an insur-
mountable mechanical barrier between the teacher and

student ... are generally changing their minds, much
like those who had the same doubts about the potential
destruction of education by ... the printed bcok. 3

1 'Koenig and Hil1l, p. 143.

C Department of Audiovisual Instruection, National
Education Association, Television in instruction; An ap-
praisal (Washington, D.C., National Education Assoclation,

3 Robert L. Hilliard, "The College aids the high
school through television," High School Journal, XLI, No.
5 (May 1958), 206. .
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Hull summarized his findings as follows:

Educational television's potential benefits to U.S.

citizens are almost immeasurable. They could now be -
viewed in terms of alternative program choice, oppor-
tunities for formal and informal adult education, out-

of-school children's programming, as a method of meeting -

the new quality and quantity needs of schools and col-
leges in terms of formal instruction....

The problem no longer is whether to use ETV as a teach-
ing instrument. The new questions are rather "where"
and "when," "for whom" and "how often" and "“in what
context." '

The amount of research that was conducted to deter-

mine the effectiveness of television as a teaching tool is

staggering. Much of the research was conducted as a require-

ment to receive Ford Foundation funds, either through the

Fund for Adult Education or the Fund for the Advancement of

Education. In 1960 Wilbur Schramm undertook the formidable

task of comparing over 400 research studies of the effect-

iveness of television in instruction. His conclusive find-

ings may be summarized in the following quotes from Schramm's

report:

There can no longer be any doubt that students learn
efficiently from instructional television. The fact

has been demonstrated now in hundreds of schools, by
thousands of students, in every part of the United States
and in- several other countries. The list of subjects
which s¢hools and colleges have been able to teach ef-
fectively by television includes: arithmetic, algebra,

‘geometry, calculus, accounting, consumer mathemetics,

physics, chemistry, biology, physiology, general science,
engineering, psychology, sociology, anthropology,

L ETV: The next 10 years, p. 345.
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government , history, economics, electronics, humanities,
art, music, philosophy, literature, spelling, physical
education, reading, writing, social studies, health and
safety, driver education, Spanish, French, German, Rus-
sian, English, typewriting, and slide rule. Over all
this list, the conclusion of testers, school adminis-
trators, teachers and students alike has been that the
average student is likely to learn about as much from
a television class as from ordinary classroom methods.
In some cases he will learn mora, and in some less, but
over-all the conclusion has been "no significant dif-

ference."!?

Instructional television is at least as effective
as ordinary classroom instruction, when the results are
measured by the usual final examinations or by stand-
ardized tests made by testing bureaus.... Employing the
usual tests that schools use to measure the progress of
their students, we can say with considerable confidence
that in 65 percent of a very large number of compari-
sons, between televised and classroom teaching, there is
no significant difference. In 21 percent, students
learned significantly more, in 15 percent, they learned
significantly less from television.

It [ITV] is.very good at bringingdemonstration to
the classroom.... It lets a school or a college share
its best teachers, rather than rationing them. It pro-
vides a change of pace, often a 1lift, for the classroom.
It brings a sense of timeliness to_classes where that
helps. It concentrates attention.?®

Office of Fducation Studies

In the light of this faith in educational television

and the problems which hindered the further development of

the medium, the Educational Media Branch of the U.S. Office

1'ETV: The next 10 years, p. 52. !
2 Ipid., p. 53.

3 Ibid., p. 67.
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of Education,.under the direction of Dr. C. Walter Stone
sought to answer some of the problems confronting educaﬁional
television. In late l§60, the Off’ce of Education commis-

sioned four comprehensive studies of educational television.

In Educational Television: The Next Ten Years, a volume
which includes reports on these studles, Wilbur Schramm out-
lined the Office of Education project:

One of these [studies] was designed to survey the
plans of educatlonal institutions, systems and communi-
ties for the use of educational television, to estimate

- the channel allocations these plans would require. if
carried out, and to make englneering studies as to how
these needs might be met. This study was contracted to
the National Association of Educational Broadcasters....

The Office contracted a second study to personnel at
the University of Nebraska. This was to survey the needs
and plans of educational systems and institutions for
exchange of teaching materials on television, and to
make recommendations &as to how the indicated needs could
be met....

A third study was assigned to the Institute for Com-
munications Research, at Stanford. The task was to look
at the future of educational ftelevision in a more general
way than either of the other studies. It was to con-
sider the problems of financing, educational television,
of raising program quality, of training adequate man-
power, of the future instructional uses of television,
of designing and equipping schools for television.

The fourth contract was placed with the National
Educational Television and Radio Center,. and provided
for a study of the audiences of eight educatlonal tele-
vision stations in six different 51tuatlons thiroughout
the country....

Finally the Office asked its Educational Media Study
Panel to hear testimony on the problems and potential of
television from a number of distinguished and informed
citizens, and on the basis of that testimony and the

4
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three studies to maﬁé some recommendations concerniﬁg
"the next ten years" of educational television.!

The reports of these studies had a definite impacht
upon the development of educational television in general
and upon the beginnings of Instructional Television Flxed
Service in particular. On the one hahd, thé NAEB study on
needs of education for channel allocations documented the
needs of education, particularlybin~school formal education,
for television channeis. On the other hand, Town, Maloney
and Donner, Greenhill and Carpenter, working oh the 3tanford
study, offered creative technical solutions to problems of
spectrum saturation. The type of solutions proposed in their

studies embraced some of the basic technical aspects of 2500

MHz television as finally conceptualized by the FCC. The

"inclusion of these findings in the formal recommendations

of the Educational Medlia Study Panel brought both the needs

and the proposed solutions to the attention of educational

leaders and of the related goVérnment agencies, the Office

of Educaﬁion and the FCC.

NAEB study

William G. Harley, President of the National Asso-

" elation of Educational Broadcasters, submitted in November

1960 a statément to the U.S. Office of Education in which he

; ETV: The next-;g yéars, Preface, pp. viii-~ix.
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outlined the pfoblems.of determining the needs of education
for use c¢f space in the félevision,spectrum. Iﬁ his‘summary )
statement tarley outlined the problems éf ETV and ITV:

At present education has a total of 267 reservations,
of which about one-third are VHF and. two-thirds are UHF--
for the reception »f which there .are few receivers. In
many major cities, education was assigned only VHF fre-
quencies. The failure of UHF to develop commercially has
made, it virtually impossible to establish educational
television stations on UHF channels in these VHF areas.
If more VHEF' channels are made available, it will be im-
portant for education's needs to be presented whenever
there is an opportunity for a VHF assignment.

Moreover, there appear to be growing needs for more
" reservations in the UHF band to serve the needs for
multiple channel assignments in metropolitan areas and
to fill out the coverage pattern for developing state-
wide and regional educational television networks.

Many channels will be required to-serve future tele-
vision instructional needs and thorough planning should
be done by educators in order to insure that these re-
guirements are met. The Federal Communications Commis-
sion 1s under constant pressure for channel space in a
spectrum already crowded and pressure can be expected to
increase. Plans for activation of existing reserved
charmels and requests for additional channel space should
include documentation that is as specific and definite
as possible.

Determination of spectrum space assignments will
have to be made by the Federal Communications Commission
on the basis of total needs. In such considerations,
it is imperative that the total needs of education for
specilalized instructional services, networking, and gen-
eral cultural programming--present and future--be artic-
ulated. ‘It cannot be expected that the Federal Communi-
cations Commission should think these problems through
and provide its own blue print for an adequate educa-
tional television service for the nation. It is the
educators, together with the pioneers in the educational
television movement, who need to study the educational
television requirements of the future. When needs are
known, the proper technical planning can be done and
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the commission can have at its disposal evidence in a
form most useful for assisting in its spectrum space de-
terminations.!

In order to doc¢ument these convictions the NAEB'
proposed an exhaustive survey of the use and development of
television as a basis for projecting the needs of education
for television channel allocations. The survey, supported
by Title VII, Part B of the National Defense Education Act,
was authorized January 1, 1961. Specific objectives of the
NAEB study were the following:

1., To determine within a reasonable approximation the
needs of education, on all levels, for television
spectrum space during the next 10 to 15 years, as a
basis for determining an adequate system of educa-~
tional television channel allocations.

( i 2. To appraise the practical potential coverage of the

- present educationally reserved channels. From this
base determine a table of assignments that will pro-
vide a comprehensive primary service to education,
established to furnish a basic single national educsa-
tiorial coverage compatible with the greatest receiving
potential of each community. .

3. To determine, from the preliminary data, the variable
needs of the different localities for multiple channel
use for educational purposes during the next 10 to 15
years; and to support these findings with the deter-
mlnatlon of a system of allocations which can meet
such needs as they occur.? :

The consulting engineer firm of Jansky and Balley

was engaged to work with the staff of the NAEB to study the

1 Quoted in Needs, p. 8.

2 Tpid., p. 11.
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| adequacy of reserved channels for handling established
educational ﬂeeds, to determine chénnels availlable under
existing rules that could be added %o the reserved list for
a primary naticnwide service, and to specify additional
channel allocations necessary to answer the established needs
of education.
The NAEB staunchly reiterated in its report that
“the primary educational television chanﬁel in a community
be available ... in the Very High Frequency band."1 Their
reasons for thils insistence were the facts that "most of the
large population centers are geared for VHF reception," and
that VHF "offers greater service coverage at less cost to
(:} television centers embracing several small towns and a large
rural one."2 This concern with the general public reflected
the long-time association of ETV broadcast stations'with
adult education. The survey did acknowledgé that
The remaining deficit must be met with Ultra High Fre-
gquency channels, though the use of UHF for primary service
is limited to those communities which are equipped for
it. It is obviously futile to broadcast on frequencles
which cannot be received by the community.?

In order to determine the projected needs for educa-

. tional televislon of the total community, the NAEB surveyed

1 Tpid., p. 3.

2 Ibid., p. 3.

3 Ibid., p. 3.
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(;F five.ﬁajor ségménts of the educational community: (1) Col-
leges and universities; (2) Local public school systems;
(3) State departments of education; (4) Local civic and
political leaders; (55 Active educational television sta-

tions. "Extended reports from three or more of these

"l

sources were received from all of the states. The NAEB

summarized its findings as follows:

The compilation of the data showed a minimum need:
for 97 VHF and 825 UHF channels to be added to the
presenting reserved 88 VHF and 187 UHF television chan-
nels. This makes a total of 922 channels added to the
present 275 educational channels for a grand total of
1,197 channels nezded for education.... A careful search
of the table of allocations in reference to the indicated
areas and scope of channel needs produced a table of
"additional availability" of 48 VHF and 608 UHF channels, -
or. a total of 656 additional channels that would fit the
pattern of need.?

- To a large extent, the number of ETV stationé calcu-
lated by the NAEB survey team reflected the insistence of
.educators upon multi-channel capability fdr in-school tele-
vision.

Most of the.schools held that two or more channels were
necessary to provide for complex schedules, the number
of courses, and the various areas of service....

The number of channels needed by any school system, or
complex of systems, depended not only on the size of the
community but also ... on the scope of use planned.
Method of instruction seemed to have some additional
bearing upon multiple channel use. Where deficiencies

1 Needs, p. 2.

2

Ibid., p. 5f
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are. greater, and instruction by television is planned as
total course presentation, or as regular systematic in-
struction on any basls, the need for channels is greater.
A1l these factors were included in Lhe final project of
"total minimum needs for each siite,

Again, the study concluded that:

For a number of reasons, the schools indicated a greatcr
demand for multiple channels than did the colleges.
Differences betwe n elementary and secondary instruc-
tion, and the added pressure of specilal education depart-
ments and junlor colleges, combined to increase the need
for flexible schedules and numbers of courses requiring
simultaneous broadcasting.?

The educators' demands to multi-channel capability,
as echoed in the documentation supplied by the NAEB survey,
necessitated some new approach to solution of the problem
of channel allocation. In the formal recommendations of the

(,) Television Advisory Panel of the U.S. Office or Educatilon,
based on the Office of Education sponsored studies, including
the NAEB survey, the problem was stated unequivocally:

It is clear that the nature and mdgnitude of anticipated
future needs should be made immediately known at the
Federal Communications Commission; and that these recom-
mendations should concern the full use and reservation
of education's‘fair share of all spectrum resources. >
The ‘future development of "open-circuit" educational

television 1s limited by the channels available to carry
its signals. It 1s imperative, therefore, that every

Zbid., p. 4.

Ibid., p. 4.

3 ETV: The next 10 years, p. 8,
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effort be made to reserve the necessary spectrum
resources required by the anticipated growth and de-~
velopment of educational television.!

The Office of Education studies offered more than !
documentation of the problems, however; other research proj-
ects looked to facilities and resources to solve the problems
of éducational and instructional television in the next ten
years. In his study of "Allocations for Educatioﬁal Tele-
vision™ George R. Town, Dean of the College of Engineering
at'Iowa State University, considered the alternatives at the
disposal of the FCC and education: |

1. One possibility was to allocate more VHF channels.
While ackﬁowledging "very substantial advantages" in the use
of VHF television, Town pointed to the problems of competi-
tion for limited VHF spectrum space. Commercial tele&ision
had always expressed a need for more channeis, especially for
VHF channelé, he maintained, and "for an equal length of time
the FCC had been dﬁable to grant these desires." wan flatly
concludcd that "the pfospéc@s of obtaining additional VHF
channels for television seem dim indeed."2

| 2. Another option was to provide more stations on

existing VIF channels. Techniques were available, Town

1

2

}
|
|
l
|
!
}
|
. |
Ibid., p. 10. ' : ,!\
Ibid., p. 241. g
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noted, to permit a reduction of station spacings 1ln some
instances without a signifiéant increase in interference.
These techn.iques should not, however, be.applied indiscrim-
inately but only alter a case-by-case study of the problems
which were involved. Neither should it.be concluded that ';
the application of these. techniques would greatly increase
the number of stations which can be accommodated in the

existing twelve VHF channels.

3. All1-UHF operation offered another alternative.
The first objection to moving entirely to UHF was that VHF

"is well established":

The viewing public in this country has purchased some
) 77,500,000 television receivers.... Most of these are
) equipped to receive VHF channels only. Television view-
: ing has become a major avocation of a high percentage of.
Americans.... Does it seem probable that any group
elected by the public or any regulating agency dependent
upon such elected group for its support would tell the
public that after such-and-such a date ... all their
present television receivers would be useless, that the
new receivers which they purchased would cost more and
that, in most instances, poorer television service’
would be obtained?!

Further, Town concluded that .

More stations are required at UHF than at VHF to cover
the same area or to produce the same service; that the
spacing between UHF stations cannot be reduced in the v
same proportion as the service range and that therefore
. more channels are required to serve a glven area;-and
that because of local oscillator radiation and image
probleis which are present at UHF ... the number of _
channels available for assignment in any given area is
reduced.... Perhaps there are effectively not more than

ik, Y

1 BTV: The next 10 . years, p. 244.




twice as many or, as an extreme upper limit, three times
as many UHF channels as VHF channels. In view of the
ever increasing demand for television channels by both
commercial and educational interest, it is therefore not
technically sound .to abandon the VHF reglon. But the
VHF and the UHF regions should vbe retained.!

L, Another alternative was to continue the status
quo: cohtinued random-mixed VHF and UHF operation. Looking
at the history of this syétem, hdwever, Town concluded that

Experience in commercial television broadcast over the
past nine years has shown that while in an all-UHF area,
commercial UHF television is a success, in the intermixed
area, the UHF station ... operates at a great disadvan-
tage, in fact, in an area with two VHF stations and one
UHF station, the UHF station is almost certain not to
survive.?

5. As a final option, Town proposed allocation of

channels for educational broadcasting. In determining the

needs of education for television, he observed, "it is neces-

sary.to look toward the future and not be restricted to
thinking in terms of the number of educational televislon

stations which have been established since'1952."3 Looking

to the future, Town anticipated increased educational serv-
ices and increased, school populations. "It certainly does
not seem unreasonable," he surmised,

that as some cities already see the need for two educa-
tional television stations, many areas will eventually

1bid., p. 245.

% Ibid., p. 246

i

ETV: The next 10 years, p. 246.
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need at least the equivalent of three VHF stations.
Already some cities visualized the need of six UHF
channels and in some of the largest cities, studies
indicate that educational television may well need 12 ‘
or mor~ UHF channels. On the basis of this assumption,
it is not unreasonable to expect that within the next
decade or so, educational television will become as
large a service as is commercial television today.?

In view of the extensive needs of education and the
fact that "it is not at all reasonable to expect commercial
television broadcasting to vacate their present VHI space ...
what choice is there which will permit educational television
to expand except that of using the UHF region?"2 In fact,
Town argued, the prospect of using UHF for educational tele-
vision had several meritg:

1. In areas where the signal strength is adequate
UHF television produces the best pictures. High quality
pictures are needed in educational televisionAif it i; to
serve the needs of the schools.

2. While UHF television stations do not have the
range of VHF statioﬁs% they can have a greater effective
range as educational television stations than as commercial
stations.

3. While it would not be economically feasible to

. build really good television receivers for the genergi pub-

'lic, schools could erect a high gracde recelving sysbém to

X Ivid., pp. 246-147.

2 Ibid., p. 247.
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pick up television signals for internal distribution through-
out a school bullding.

4, High quality preamplifiers with low noise factors
might be employed, installed at the réceiving antennas rather
than in the television receivers.

5. The use of high quality receiving equipment,
especially antennas and preamplifiers, would extend the ef-
fective range of UHF stations. While such equlpment would
be too expensive to sell to the general public in a highly.
competitive market, it would not be unduly expensive as part
of the television receiving equipment for a school.

6. The use of low—power-on~channel boosters with
highly directional antennasvto extend service not throughout
all of a given area bul rather toward specific educational
centers could also extend the effective range of UHF.1

Almost parenthetically, Town notes that
So far no mention has been made of the possibility of
new thinking that would lead to radically different
types of television and to new transmission standards....
No consideration has been glven to the possible use of
higher frequencies, in the microwave region or super high
frequency region (3,000 to 30,000 Mc) for .educational
television. Such frequencies are of great value for
point-to~point communication, but they do not appear to
be suitable for broadcasting. If microwave frequencies

were used for educational television, they might- be ade-
quate for some type of in-school service.?

1 ETV: The next lg'years, p. 248,

2 Ibid., p. 249.
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After a related discussion of technical alternatives,
Maloney and Donner, writing in the same volume, made a simi-
lar suggestion:
Low-power UHF broadcasts directed to specific audiences
for viewing within a limited area ... is another matter...
This kind of installation would be, in effect, closed

circult, since the signal would be receivable only with-
in short range, and then only on UHF receivers.

Federal Communications Commission

Starff members at the Federal Communications Commis-
sion, including Dr. Lawrence T, Frymire, then Chief of the
Educational Broadcasting Branch, had long shared fhe concern
of educators "that both the channel numbers available for
education in the long range future, as well as the way in

which they would most likely be used, was not going to sat-

"2

isfy the educators' needs over the years. The Commission,

however, faced a dichotomy, expressed by McIvor Parker, then
Supervisory Engineer in the Rules and Standards Divisioin:

The broadcast band is a unique service, not really
designed for private use. It 1is one in which there are

a great many receivers in the hands of the general pub-
lic which are capable of tuning only to this band.

While a private service can buy 1ts own transmitters

and receivers and put a channel anywhere in the spectrum,
a broadcast station, to survive, must go on a channel
for whlch the recelvers are already in the hands o; the
publlc. o

1 tpid., p. 203.

2,Frymire, pei'sonal interview.

3 Parker, personal interview.
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The use of limited broadcast bands-for a privafe service--
including education--represented to the Commissibn a nisuse
of the spec?rum. . -
The Commission, therefore, sought the types of solu-
tions to the problems of education that had been raised by

Town, Maloney, Donner and. others. While staff members

could determine methods of more effective spectrum utiliza-
tion, however, they faced at the same time a problem of

availability of hardware for formerly unused areas of the

"spectrum.
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. Chapter iI
Design and Authorization of ITFS

Translator equipment

As educators pressed their demands for e#panded
channel allocations, new engineering techniques were being
employed to extend the coverage of existing television chan-
nels, both commercial and educational. A persistent problem
in signal distribution was "shadowing" caused by unusual
terrain or by scattered‘clusters of population beyond the
tfansmitter.l In order to extend the range of a television
fransmitter to such shadowed areas "an economical means of
'filling in' or extending the_coverage area of a high-power
VHF or UHF station is desirable."2 One soiution to this
problem, developed in the mid-1950's, was a low—power'satel—
lite station known as a translator. These translators,
according to Keesier's definition,

are unique in that they merely "translate" the frequency
of the parent transmitter to another channel to permit
rebroadcasting the program on a very low power.of either

1, 10 or 100 watts. In this way, the low-power trans-
lator provides a much stronger signal to the receivers

1 BTV: The next 10 years, p. 321.

Kessler, Fﬁhdamentals, p. 23.
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"in the weak-signal areca with minimum picture degrada-
tion due to the close proximity of the translator to
the TV receivers served.

Adler Electronics, a small manufacturing'firm in New
Rochelle, New York, was among the major producerg of trans-
lator equipment. The Adler equipmenﬁ was described in pro-

motional literature as

an automatic transmitter which enables isolated and
fringe communities to enjoy TV picture reception equal

in quality to that seen by viewers near main stations.
Each Translator receives signals from one originating
station and converts them ... to a UHF (Ultra High ¥Yre-
quency) channel for rebroadcasting. Since each Trans-
lator can transmit only one channel, a separate unit is
required for each channel.... This transmitter is a basic
part of the complete Translator station.?

The total Adler Translatbr Station consisted of a VHF receiv-
ing antenna, a 10 watt translator-transmitter, a 100 watt

translator amplifier, UHF Unitized Transmitting Antennas,

3

Interconnecting cables and accessories.
The unique feature of the Adler system was that,

instead of frequency modulation, which is normally used in

microwave service, this system used a conventional television

signal in the 1990-2110 MHz range. This portion of the UHF

band, reserved by the FCC for translator service, was de-

. Ibid., p-. 23.

2 pdler promotional brdchure, "pAdler Television
Translator Systems," n.d., p. 3.

3 1pid., p. 3.
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. scribed by Adler as "remarkably free of interferenceﬁ“l

The technical characteristics are substantially the same
as those of a regular television broadcast station. .The . i
visual carrier 1s amplitude modiilated and the aural car:- '
rier is FM. The visual carrier is located at 1.25 me

above the lower edge of the channel and the aural carrier
is 4.5 mc above the visual. A
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There are two departures from VHI TV broadcast transmit-
ter practice: 1) the signal is modulated at a much lower
frequency than the output and at a low level and hetero-
dyned to the final frequency and raised to the ten watt |
power level. 2) The visual and aural carriers are com- ﬂ
bined early in the transmitfer and carried together _

through the intermediate steps, of the final stage. The -
transmitter is thus simpler and the requirement for a B
diplexer to combine the outputs from separate visual and "

aural transmitters is eliminated.?
Translator television could be received on an all-channel

1

television set or on a étandafd home set with a UHF converter.

For distribution within a building, "a UHF receiving antenna
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and a single UHP-to-VHF converter can be used to feed any

distribution sys’cem.“3
The technical_adyantages of the translator system was

described.by Edward Galuska, an engineer with the Adler

Electronics firm:

In such a system, the TV signal as it goes along the
relay chain is not subjected to demodulation and remodu-
Jlatlon at each transmitter point, but merely undergoes
frequency conversion.... The sound and picture informa-—
tion is not extracted or separated from the carriers.

1 1mid., p. 3.

2 Byron St. Clair, "2500 Mcs. Instructional Tele-
vision," TV and Communications, EMCEE reprint, n.p.

3 wpqier television translator systems," p. 3.
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Only the frequency of the carriers 1is changed. Since
most sound and picture degradation occurs during the
separation process ... deterioration of these signals
is held to an absolutbe minimum. Pictures and sound of
the highest fidelity is the end result. This, plus the
fact that the aural and visual signals are carried
through common units, permits the use of simple, eco-
nomical, easily maintained equipments.

Ry the early 1960's there were over 300- translator

systems'operating throughout the United States and in foreign

countries.2 The service had developed to a point where local

groups became interested in putting in their own programming;

local production, however, wWas pfohibited at the time by the

FCC which ruled that the translator service, classified as

"non-profit" could only rebroadcast material that was on the

air. Ben Adler, president of the firm, along with other

manufactures of tpanslator equipment, was actively engaged

with its incumbent commercials and financial support. Adler

optimispically advertised to ETV interests that "with the

addition of an Adler aural*viéual drive which accepts the

video and audio signals from a studio, & translator can

‘1 Rdward Galuska, "A Florida Educational Television
Rebroadcast Network," Paper prepared for Adler Electronics,
Inc., New Rochelle, New York (February 15, 1960}, p. 2.

2 Ipid., p- 2.

3 Edward Galuska, private,inierview'held in Chester,
Connecticutb, August 1, 1969. ‘ :
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63
broadcast local ETV programs when authorized to do so by the
rcc.nt |
A the convention of the Mutional Association of

Broadcasters in 1961 Adler demonstrated his translator equip-
ment; Staff representatives of the Commission,vincluding
McIvor Parker, saw the exhibit and questioned the Adler rep-
resentatives about the capabillties of the system.2 It was
Parker who first envisioned Adler's translators as a viable
solution to.the problém of channel allocations for eduéation.3
Most of the educational users, he surmised, egpeclally the
public schools, operated over a 1imited‘range. A1l would
have control over both the transmitting and receiving equip-
ment. A school system or university, moreover, could afford
the type of reception equipment that would.make the 2000 Miz
frequency range impractical for the general public. As Town
had pointed out earlier:

It is ﬁot economically feasibie o build really good

television receivers for the general public. The

schools, however, can erect a really high grade receiving

antenna system to pick up television signals for distri-

butionn throughout the school.... Such equipment 1s too
expensive to sell to the general public in a highly

1 adler promotional broéhure, "Educational television
for your community," p. 4.

2 Galuska, private interview.

2 . ’
° Lawrence T. Frymire, private interview held in
Chicago, Illinois, August 17, 1969.
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competitive market, but it is not unduly expensive a5
part of the television receiving equipment for a school.!

Translato. systems for éducation
The translator system offered a type of "on air
closed-circuit" télevision that could answer the demands eX-
pressed by in-school users of instructional television for
multi-channel capability, local cqntr&l and economy. First,
because the ;icensee would have control of both transmitting
and recéiving equipment, he would be able to design a total
system taking full advantage of careful engineering. "Through
the use of directional receiving'antennas transmitter power
limited to coverage requirements and proper systems engi-
neering, many systems'can be installed in a specific area."2
The possibility of re-allocating channels in adjoining areas
would eliminate the problem of spectrum saturation and allow
-thé assignment of several channels to a single licensee.
Second, "the necessity for a speclal antenna and
multi-channel con#erter at each receiving lopation provides
a degree of transmissilon privacy."3 Such privacy would

facilitate local control over program content and, further,

1 BTV. The next 10 years, p. 248.

2 Betty McKenzie, ed., Instructional broadcasting,’
Proceedings of The National Association of Educational .
Broadcasters Conference, May 13-15, 1963.

3 Kessler, Technical.ggguirements, p. 2.
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over scheduling to meet local needs. "Since each locality,
student body, curriculum and time schedule is unique and

different, local control of instructional television is as

important as local control of the many other facets of the

instructional program."l

Third, the translator system would offer economy in
terms of spreading costs of instructional television and in
terms of equipment costs. Speakiné of the necessity of

spreading the costs of television instruction, Lapin ob-

served:

Many costs of instructional television are present which
are independent of the number of students receiving the
lesson material. These include, among other, prepara--
tion and presentation of the program material; operation
of the TV studio; time of the TV teacher; and material
to assist the classroom teacher in coordinating her les~
sons with the televilsion instruction. These costs are
high, if a quality teaching Jjob is to be performed.
Usually, the only way that this high cost can be justi-
fied is to have the material available for a large

number of students....

A method must be utilized to distribute the television
signals to other, separated buildings housing the re-
mainder of the student population. A distribution method
is almost always preferable to duplicate originating
facilities in each school building, since each duplicate
facilities would result in costs which probably would be
out of proportion to the benefits received.

Moreover, equipment necessary for the translator system. -

would offer further savings to

1 f,apin in Proceedings, P. 67.

2 1pia., p. 67.
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Directing antennas and receivefs coulé concentrate the power
of a very low powef transmitter, eliminating the necessity
of cost hign power eqﬁipﬁent and elicvated aﬁtennas. A high
géin receiving antenna, directed towards the transmitter,'
could collect much more energy than the éonventional tele-
vision. As a result of thls combination a low cost 10 watt_
transmitter could provide the equivalent of several kilo-
watts.l Since standard television signals would be received
at each school, only a frequency converﬁer and éntenna would
be required for the building. A single converter and an-

tenna would feed into a wiréd internal distribution systém

which would carry the signal to individual classrooms for

reception on standard television sets. School systems would

therefore be able to make_use of two types of eqdipmeht
many schools already owned--closed cifcuit.internal distri-
bution systems and standard television recelvers.

Within a month of the demonstration and discussion
at the NAB convention, the FCC contacted Adler to see if he
would be intérested in conducting an educational experiment
‘with his trénslatbr equipment.3 For a demoﬁstration loca-

tion, the Commission looked to New York State where the

. ‘l'NcIvor Parker, private interview held in Washing--
ton, D.C. January 2, 1970.

2 Ipid.

3 1bid.
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State Education Department had been actively involved in
funding programs in instructional television for several
years. Ccrtland, New York, had a eclosed-circuit system
linked by very costly telephone company cables. Stanley
Lapin, representing the Adler.firm,.visited the State De-
partment, explained the translator equlpment, and attempted
to arrange a demonstration at Cortland. When a political
.complication involving a state contraét with the telephone

company arose, no experiment was scheduled.1

Plainedge Demonstration

The Union Free School District #18 at Plainedge,
ﬁong Island, was ready, however. Plainedge had been inter-
ested in telévision from its inception so, when the Plain-
edge High School was built in 1958, the studio was built
into the school.2 In 1962 the system was operating with its
own industrial caméras, each wilth its own geherator. The
video silgnail was carriea from studlo to c¢lassroom via cable,
while the audio portion was picked up and distributed thréugh
the school's bublic address sysfem. Reception was predict-
ably unsatisfactory. Dalton Levy, Director of Audiovisual

Services, expressed his concern:

. Raymond W. Graf, private interview held in Albany,
New York August 27, 1969. '

2 Dalton Levy, personal interview held in Nortn
Massapequa, Long Island, New York July 31, 1969.
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During the initial stages of.préduction, we realized
that a televised picture somewhat similar to that pro-
duced on commercial stations would be required. Stu-
dents were accustomed to professional programming. Local
produccions below these qualifications decreased stu~ -
dents' learning and retention capabilities.’?

In undefstandable search for an improved teievision facility,

Plainedge app]ied for a grant from the New York State Depart-~

ment of Education.

Subseguently, the Plalnedge system came to'thé atten-
tion of the Adler officials, séill iooking for a place to
demonstrate their wares. Levy, faced with a problem of con-
necting seven .ulldings within the Plainedge district, was
looking for a solution to his own.problems. After a brief
confereﬁce with Adler, Dr; John A. Rinehart, Superintendent
of' Schools, and members of the Plainedge Board of Education
gave official approval for a public demonstration of the
Adler system in the Plainedge school district.3

Together with Levy, Adler applied in Januafy 1962
for an experimental permit td relocate Adler's existing

translator system from the Adler research facilities in New

Rochelle to the Plainedge school district. The Construction

1 Dalton Levy, "Operational ETV on 2 Km/c," Educa-
fional Screen and A-V Guide, Adle: reprint, n.p. -

2

Levy, per sonal interview.

3 Levy, "Operational ETV on 2 Km/c."
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permit was approved by the Commission on January 25, 1962.l

The system designed by Adler was described in the FCC "Notice
of Proposed Rule Making" on ITHS ac follows: A

With the cooperation of the Union Free School District
Number 18 of New York, an experimental system has been
established at Plainedge, Long Island, New York, with

2 transmitter operating in the channel 2008-2014 Mc/s.
The transmitter provides 10 watts peak powver output and
1 watt average aural power. The transmitter output is
fed into two broadbeam directive transmitting antennas,
mounted on the Plainedge High School Building, 72 feet
above ground, and aimed in approximately opposite direc-
tions. Each antenna provides an effective radiated
powver of 136 watts and an excellent signal 1is provided
to seven individual school buildings scattered through’
the town. At each school buillding, a single recelver-
converter is installed which picks up the 2,000 Mc/s
signal, converts it to Channel 6 and feeds it into a
master antenna distribution system where it goes to the
individual classrooms for display on conventional TV
recelvers.

Stanley Lapin, who had worked on the technicel specifica-
tions for the Plainedge demonstration, later described the
installation in greater detall:

A 10-watt, 2,000 megacycle transmitter was installed at
the high school, and receiving converters were installed
at each of the other seven schools, on an experimental
basis. The exciter unit 1s located in the studlo con-
trol room, and the-1l0-watt transmitter is installed in
an available space backstage at the high school audi-

torium. This transmitter 1is only about 20" x 20" x bho“,
and draws only 800 watts of AC power. It operates un-
attended.

l.?ederal Communications Ccmmission files.

, 2 Federal communi.cations Commission, Docket No.
1474Y , Notice of Proposed Rule Making, wCeC 62-868, adopted:
- July 25, 1962, p. 3.
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Because of the shape of the school district, long and
narrow, a bi-directional transmitting antenna was uti-
1lized in this installation. It is composed of an array
of eight simple corner reflectors. The net result is
an effective radiated power of 136 watts in a northerly-
direction, and 136 watts in a southerly direction....

At the seven receiving schools, receiving antennas and
converters were installed. The converter output, on
Channel 6, was fed into the distributlon system in each
building, together with the off-air signals of the seven
New York City VHF television stations.

Different style receiving antennas were utilized at the
seven schools depending on-the distance of each school
from the transmitter. At nearby schools, a simple cor-
ner reflector antenna was used. At schools a little
farther away, use was made of an array of two corner
reflectors. At the Northedge Schools, farthest from
the high school transmitter, a i-foot parabolic antenna

‘was utilized.'®

The Plainedge démonstration was pilled as a gala

<h> event for fhe instructional television industry. Commi.s -

sioner Robert E. Lee of the FCC and an audience of 200 school
administrators, audiovisual specialists. broadcasters, mili-~
tary personnel, staff members of the Department of Health,
Education and Welfare as well as of the FCC, converged on
Plainedge oﬁ June 19, 1962, to witness the first in-school

demonstration of the new facility.2 Ray Graf of the New

1 Stanley P. Lapin, "The On-Air, Closed Circuit
Method of Instructional Television Distribution," in Instruc-
tional Broadcasting, proceedings of the National Association
OT Educational Broadcasters Conference, May 13-15, 1963,
University of Illinois (Washington, D.C.: National Assocla-
tion of Educational Broadcaster, 1963), p. 69.

2 Dalton Levy, "Operational ETV on 2 Km/c," Educa-

tional Screen and Audiovisual Guide, Adler Electronics re-

0 print.
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Yyork State Department of Education later recalled that -
"Adler provided the equipment, Levy the cookies, and all ?
¢

- . B . i

enjoyed a twenty-minute "Parlons Francais" film, all the ;
time lauding the system that had carried both audio and ﬁ
. i

visual signal a distance of 3% miles .t ' ;
‘ h

Commissioner Lee, addressing the assembled viewers, i
s

optimistically observed that '"the prospect of in~school

television at a price that most school systems can afford

is tremendously heightened by the potential offered in the
band of frequencies between 1990 and 2110 Mc. You may be L

: . : -
assured, he told his audience, "the Commission is giving ’ ;

most careiul scrutiny to the possible development of this

band of frequencies."

School Superintendent Rinehart

i
;
- |
The Plainedge experiment was, in : [
[
; |
fact, a technical success. {
!
!
|
i
1

This is a tremendous breakthrough in coordinating indi-

enthusiastically reported that _ , i
!

I

The operation {

vidual school buildings with the studio.
of the equipment has been perfect and, moreover, it is

extremely economical to maintain.? !
. i
Though problems arose, most were caused by the studio equip- ;

ment rather than the Adler transmitters and receivers. A

1 . : .
Graf, private interview. , e

' 2‘Robert E. Lee, Remarks delivered at the demonstra-
tion of on-air closed-circuit 2,0CC megacycle ETV (Plainedgy , .
Long Island, New York, June 14, 1962). (Mimeographed.) .

3 Superintendenf John Rinehart, quoted in "A new
concept in television for education," Litton Industries pro- %

motional brochure, n.p.

IToxt Provided by ERI
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month after the demonstration Levy‘reported that he "found
enthusiasm runniﬁg extremely high for the continuation and
expansion of this"iﬁexpensive methcd of disseminating ETV
programs within the school district."l Later, Levy recalled
that severcl problems, including pooxr video signal, lack of
switching and fading equipment, and video tape equipment,
occurred simultaneously with the installation of the 2000 MHz
system; because of these problems television at Plainedge
was not always well received "though the Adler microwave

system worked to perfection."2
Establishment of ITFS (Docket No. 147ul)

Proposed rules

Commissioner Lee had told his Plainedge audience in
June that "it is expected that within the month [the FCC]
will promulgate the necessary formal proceedings looking
toward the inception of this type of service on a regular
basis.”3 The new service was actually private communication.
and as such would have cone within the province of the

Safety and Special Radio Services Bureau of the Commission.

—

1 Statement presented to the Federal Communiéétions
Commissicn by Dalton Levy in support of Docket No. 1uThl,
(Mimeographed.) ' '

2 1pid.

3 Lee, "Remarks," p. 5.
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.gince Parker had peen involved with the preliminaries, how-

ever, the service was identified as a ngupplementary broad-

cast service" and sent to the FCC DRroadcast Bureau. The

task fell to Parker Lo draw up proposed rules to govern the
service.l The highly technical rules proposed by Parker are

summarized in the commission's "Notice of Proposed Rule-

making" dated July 25, 1962:

The service 1is classed as a multiple-address fixed serv-
ice and will operate as a supplement to the educational
television broadcasting service. The service will be
administered under Part U4 of the commission Rules. The
rules are designed tO meet the needs of educators in
several ways. The simplest system will consist of a
central transmitting station or stations transmitting
instructional and cultural material to one or more
school buildings for use in classroom instruction. If
necded, receivers can also be located at other selected
locations including the homes of individual students.

In some cases, the nature of the terrain or the extent
of the areca to be served will make it impossible to pro-
vide the needed service from a single central location.
In such instances, transmitters will be licensed as
"repeaters” placed at strategic locations to serve areas
that are not served by the central station. In some
areas it will be desiraple to interconnect systems oper-
ated by di.fferent jurisdictions or operated in di.fferent
areas by the same jurisdiction. The rules will permit
the use of transmitters as relay stations to intercon-
nect such systems. 7inally, there may be a need to
deliver the instructional programs carried by the school
system, to an educational or commercial broadcasting
station to the closed circult system. The rules will

provide for such use.? o

1 R R .
parker, private interviev.

2 Notiée of Proposed Rule Making, Docket NoO. 14744,
pp. b-5. :
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yith regard to tfansmiSSion standards, Parker's proposed
rules called for existing;television broadcast station -
standards to apply to the new service. This standardization
ofitransmission permitted the use of convéntional TV re-
ceivers for displaying the programs in individual dlassrooms.
The Commissidn pfoposed some modifications of broadcast
standards, also explained in the Notice of Proposed Rule-
making»Of July 25: ’ B

1t may be possible to relax some of the more strict

tolerances that broadcast stations must observe. We
have ... proposed a 1ess stringent frequency {olerance;

a lower aural to visual power ratio; less attenuation
of spurious omissions; considerable latitude in the

choice of polarization; and, provision for remobe con-

trol and in some cases unattended operation of the trans- -

mitters. These measures are intended to reduce the cost
of installation and operation of these stations.

Analyzing the existing spectrum'use, Parker prbposed
that the 1990-2110 MHz band, in which the Plainedge experi-
ment was operating, be reserved for the new service. This
ZOOO‘MHz barid, commonly known as the Broadcast Auxillary
band, was. occupled by studio—to~transmitter‘1inks (STL) and
inter-city relay systems.2 Parker's draft of proposed fules
called for the'STL's to be moved to another part of the

microwave spectrum; this would provide within the reserved

1 tpid., p. 5.

2 ' . s .
Parker, private interview.
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spectrum 20 g5 x-MHz wide television channels for a pgeographic

, 1
reglorn.

The Office of the Chief Engineer, in reviewing Par-.
xer's draft, proposed reserving instead the .2500-2690 Miz
band, previously allocated to International Control and

Operation Fixed stat;ions.2 Since industrial use of the

2500 MHz band was light, the Chiefl Engineer proposed a
shared plan whereby the industrial'users would share the

band but no new authorizations in those services would be

granted after the new service was regularized.3 The ex-

pressed advantage of the 2500 MHz band was that it would

provide 31 standard six-MHz television signals rather théan

the 20 available in the 2000 range.u

Notice of Proposed Rule Making
In its Notice of Proposed Rulemaking of July 25,
1962, the Commission invited comments from educational

interests on the proposed rules, with special reference to

"eontemplated uses for a service of this kind, the number of

channels that might be needed in a single systen, typical

1 See Appendix

2 Jotice of Proposed Rule Making, Docket No. 1U74M,

3 Parker, private interview.

4 Notice of Proposed Rule Making, Docket No. h7hh,

103
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areas to be covered, the kindé.of material that may be
transmitted over the system, the extent to which intercon-
nection of systems may be’employedl{anq) time schedules of
when such seryice‘might Se inaugurated."l vTelevision broadQI
cast interests were invited to comment cn “"the feasibility
of the proposed sharing 6f this band with TV auxilia}ies;
the extent to which'they will coopeérate in'plénning and.
engineering their auxiliary systemg to'pbrmit the fullest
use of this band both by broadcasf auxiliaries and educa-
tional fixed systems, the advantages or disadvantages of
employing 6 Mc/s channels with suitable equipment for broad-

cast auxiliary purposes, and other matters of concern to

2
broadcasters.

Selection of 2500 MHz band

In its Report and Order on Docket 147Hl the Commis—
sion noted that "the list éf educational organizations and
institutions which enthusiastically endorsed the proposed
new service is impressiVe."3 The majority of the comments

submitted by educational interests simply éupported the

establishment of the new service. Although some £roups

1 1pid., pp. 5-6.

2 Ibid., p. 6.

3 Federal Communications Commission, Dockel No. ;y7uu,
2

Report and Order, FCC 63-722, adopted July 25, 1663, p.
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recommended other modification of the proposed rulesblthe

nmajority of the educational groups

expressed no preference for one or the other of the
alternate frequency bands proposed. In most. cases where

a preference for the 2500-2690 Mc/s was indicated it was
based simply on the fact that it contained 31 channels
as compared to the 1990-2110 Mc/s band which contains

only 20 channels., Where a preference for the lower .

band was indicated 1t was based on the current avail-
ability of equipment and the fear that there would be

delay in development of suitable equlpment for operation

in the upper band.
The majority of the comments submitted by broadcast

and manuracturing interests, on the other hand, dealt with

the problem of f?equency band selection. Arguments for the

2000 MHz band were forthcoming from the manufacturers of

translator equipment who maintalned that the adoption of the
lower frequency band would insure prompt utilization of the

service since several manufacturers were producing mlcrowave

equipment: capable of transmitting television signals at this

frequency. Modifications of existing equipment would be

necessary for the new service, but these modifications

would be minor; equipment would be available immediately

alfter adoption of the rules. Further, they argued, omnidi-

rectlonal antennas, corner reflector antennas and parabolic

antennas would be readily available in the 1990-2110 MHz.

band, whil2 only parabolic antennas were available in the

10%
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2500-2690 MHz level. The neceSsity of producing new equip-
ment in the 2500 MHz band, they maintained, would be ex-
. 1 '
pensive.
Lapin quofed several specific figures to document
his allegation of higher expenses in the 2500 Mz range:

Equipment operating in the 2500-2690 Mc band ... would
be considerably more expensive than equipment operating
in the 1990-2110 Mc band. A leading tube manufacturer
has furnished information that the commonly utilized
tube in these equipments ... has an efficiency at 2700
megacycles which is only 1/3 of the efficiency of this
same tube operating at 2000 megacycles. Such a sub-
stantial drop in the efficiency of operation of this
tube means either utilizing a greater number of stages
in the equipment, or going to tubes which cost more than
" three times as much....

In addition to the power amplifier stages, the higher of
the two proposed frequency bands requires the use of

( ) ' higher cost tubes in many other circuits of the trans-

' mitter, and likewise 1imposes additional cost on the

receiving converters necessary at each receiving point.
It is estimated that a transmitter operating in the 2500~
2690 Mc band may cost 50% more than one operating in. the
1990-21.20 Mc band.?

Proponents of the é500 MHz frequency, on the other
hand, pointed out that, although no suitable equipment was
being designed or manufaétured at that band, there would be
only a short time lag before the equipment could be made

available; this time lag could not be considered to be 2

1 1pid., p. 5.

2 Stanley Lapin, "Proposed Educational Uses of the
1990-2110 Mc Band," remarks delivered at the 38th Annual -
Convention of the WNational Association of Educational Broad-
casters, Philadelphia, Pennsylvania, October 2, 1962.
(Mimeographed.)
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deciding factor. “"Manufacturers stated that such equipment
could be developed and indicated that: they wouid pursue such
developme::n if the service were plcced in the upper band.l
Further, these manufacturers contended that the 2500 Miz
equipment , when it was produced, would actually serve better
the ultimate purposes of the new service. In summary, the
Commission rules. that:
Although equipment suitable for use in the 1990-2110 Me/s
band has been developed and produced by at least one
manufacturer, there would be a time delay before the
equipment could be produced in quantity either by the
present manufachurer or others entering the field....
In any event, comments from the various educational in-
terests indicate that system planning and resultant
budget problems in connection with the provision of
instructional television will induce a delay in actual
operational implementation. Consequently, we do not
‘regard the manufacturing "time lag" as being of paramount

or ovgrriding importance in selecting either frequency
band.

One'factor supporting the selection of the higher
frequency band was the fact that its use by Operational
Fixed Services was light. There were apprOximately 90 out-
standing authorizations for the band at the time of the Rule
Making; these were judged to not interfere wit£ the educa-
tional purposes envisioned by the Commission. The Commisé‘
sion held that "the relative lack of use of the band by other

systems (would) decrecase, for educational users, the

1 Report and Order, Dccket HNo. 147448, p. 3.

2 1bid., p- 5.
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engineering burdens of providing interference protection to

other systems in this band."l

As Jor the cost factor, the Commission maintained

that costs would be reduced by the very fact that the market

for this'new type 6f equipment would be expanded. "The cost

differential would be reduced by the added marketing incen-

tive to develop equipment in the 2500-2690 Mc/s band.."2

A few comments submitted to'the Commission suggested

that the énticipated needs of education warranted the reser-

vation of both the 2500 and 2000 MHz bands. Dr. Lyle V.

Ashby, Deputy Executive Secretary of -the National Education

Assoclation testified that:

The National Education Associlatlon supports the Commis-~

sion's proposal to establish & new class of educational

television service to be used primarily for the trans-
mission of instructional and cultural materials to mul-
tiple receiving locations on channels in the 1990-2110

Mc/s and 2500-2690 Mc/s frequency band.®
In the light of'éonflicting testimony, the Commission
ruled that the reserv:d channels would fall within the 2500-

2690 MHz band. 1In explaining its action, the Commission

reported:
! Ibid., p. 5. o
2 ibid., p. 5.

3 Statement submitted to the Federal Communications
Commission by Dr. Lyle W. Ashby in support of Docket No.
14744 ) November 19, 1962, p. 1. :
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(After considering the aforementioned comments) it 1s
the Commission's belief that, since propagation charac-
teristics are essentially the same in either band, and
because fthe new service can be implemented with the
least ‘disruption to existing scivices, the instructional
television service should be established in the 2500-
2690 Mc/s band. The relative Jlack of use of the band
by other systems will decrease, for educational users,
the engineering burdens of providing interference pro-
tection to other systems in this band. The wider band
will provide opportunity for 31 television channels as
opposed to 20 in the lower band, thus meeting the cri-.
teria for expansion and facilitating system design. It
is the Commission's opinion that the cost differential
would be reduced by the added marketing incentive to
develop equipment in the 2500-2690 Mc/s band.’

Review of band use .
A compromise was reached in order to protect the
interests of the Operational Fixed Services operating in the
(L) 2500-2690 MHz band. For the time being, such services could
continue to operate within the band; at the end of three
years a review would be macde of the.educational usé of the
band. If use justified, consideration would be given at
that time to a proposal to .reserve the band exclusively for
ITFS. In the interim, industrial.users of the 2560 MHz band
would be required to adhere to the same technical specifica-
tions as the new educational users:
Because we have no firm foundation on which to evaluate
the ultimate needs of the proposed service, a reallcca-
tion of the 2500-2690 Mc/s band from the operational

fixed service to instructional television is not being
enacted at this time. Instead, the Commission is

1 Report and Order, Docket No. 474, p. 5.
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providing a three-year period during.which no new opera-
tional fixed systems will be authorized in:the 2500-2690
Mc/s band, except as follows: Modification or expansion
of existing systems will be permitted; and persons eli-
gible ior operational "fixed ststions in this band may
use the band for television transmission 1f the techni-
cal characteristics of the equipment meet the technical
standards set forth in Part 4 for instructional tele-
vision fixed systems.1 : ' :

This technical restriction was necessary because, under

ordinary circumstances, the bandwidth occupied by the in-

dustrial users would be wider than the 6 MHz occupied by the

audio and video signals authorized for ITFS. Failure to

comply with the FCC standards for ITFS would causé€ unneces-—

. . . L2
sary interference from industrial users.

Educational uses

A second question considered by the Commission in

its Rule Making concerned contemplated uses for the new

service. Parker's draft proposed that permissible service

include transmission to

public and parochial schools, college and university
buildings, hospitals, nursing offices, business estab-
lishments, industrial plants, private homesg, and other
similar places, for the purpose of formal education,
in-service training, instruction in special skills and
safety programs, extension of professional training,
keeping professlonal and semi-professional persons
abreast of current developments in partilcular fields,
and other similar endeavors. During periods when the
circuits are not being used for the foregoing purposes,

1 Report and Order, Docket No. 14744, p. 6.

2 . s s
Parker, private Interview.
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administrative traffic may be trénsmitted;_ Hoﬁever,
educational television fixed stations will be not . o
authorized for the sole purpose of handling administra-

tive tpaffic.’

The question considered by the Commissioners was whether the

service would be strictly limited to instructional teievisionx

or whether other types of transmission would be permitted._

Tn a compromise policy decision, the uses of the service

were divided into "primary" and wsecondary" types. Accord-

ing to Section 7H.931 of the FCC Rules and Regulations the

primary purpose of ITFS is defined as follows:
Instructional television fixed stations are intended
primarily to provide a means for the transmission of
instructional and cultural material in visual form with
an associated aural channel to specified receiving lo-
cations for the primary purpose of providing & formal
education and pultural development to students enrolled
in accredited public and private schools, colleges and .

universities. (Italics mine)

The primary use of ITFS was thus strictly limited in the

original Rule Making. This insistence on a primary instruc-

tional purpoOse was to distinguish those who could apply for

and hold an ITFS license from thosé who might incidentally

use or borrow time on an existing channel. The Commission

foresaw difficulties in being able "to fit the expected

demand fof the proposed new service into the available

1 Appendix to Notice of Proposed Rule Making, roket

No. 147hM, p. 3.

2" pederal Communications Commission, Rules and Regu-
lations, Section Th:931. '
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spectrum space," and concluded "it would not be in the bublic
interest to create a demand far in excess of the capacity of:

the band.”1 .

On the other hand, the intention of the Commission
was to develop the full potential of the medium. Towards
this end, it designated "secondary" uses for ITFS:

Such stations may also be used for the additional pur—
pose of transmitting visual and aural material to
selected receiving locations for in-service training
and ingtruction in special skills and safety programs,
extension of professional training, informing persons
and groups engaged in professional and technical activ-
ities of current developments in their particular fields,
and other similar endeavors.?

Another secondary use qf an existing ITFS, the transmission
<-) of administrative activities, was authorized, but strictly

limited, in the Rule Making:
Dﬁring periods when the clrcuits provided by these sta-
tions are not being used for the transmission of in-
structional and cultural material, they may be used for
the transmission of material directly related to the
administrative activities of the licensee, such as the
holding of conferences with personnel, distribution of
reports and assignments, exchange of data and statistics,
and other similar uses, Stations will not be licensed
in this service solely for the transmission of admlnls—
trative traffic.?

1 Keport and Order, Docket o. 14744, p. 9.

2

FCC,'Rules and Regulations, Section 74:931.

3 Ipid.
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Relay stations

~ In order to extend the coverage of an ITFS facility, .

the Commiss.on authorized the licersing of relay stations,
to interconnect instructional television fixed station

" systems in adjacent areas, to deliver instructional and
cultural material to commercial and noncommercial edu-
cation broadcast station, to obtain program material
from commercial and noncommercial educational television
broadcast stations for use on the instructional tele- .
vision fixed system, and to deliver instructional and
cultural material to and obtain such materlial from
nearby terminals or connection points of closed circuit
educational televisilon systems.l'

Parker's original proposal would have allowed stations

licensed as ITFS systems to be used as relay stations to

interconnect television fixed systems in different areas.

.The proposal was changed to 1limit relay from one area of a

common system to another area of the same system and to the

!

exchange of program material between adjacent or nearby

systems operated by different licensees. This change was

made to preclude the establishment of relay systems to dis-

tribute material over an entire state or a large portion

thereof. Microwave transmission, authorized in the Business

Radio Service, could provide this extensive relay facility; .

the Commission ruled that "no need exists for establishing

a parallel service under these rules." o

L 1pid.

2 Report and Order, Docket No. 1A7HA, p. 8.
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Eligibility -
“The Commission next considered requirements for
eligibiliﬁy'to hold licenses in the new service. Parker's
original draft. limited eligibility in the new service to

institutional organizations, e.g. accredited public and pri-

vate schools or colleges and universities engaged in a pro-
gram of formal education. Testimony_presented to the
Commission later proposed that anyone eligible to hold a
non—commercial eduqatienal televieion license would be eli-
gible in the new.service. The Commission ruled thap:

After considering the comments we have decided to make
eligibility in the service identical with our non-
commercial educational TV broadcast service. A com-

. ~ munity group formed for the purpose of operating an

( ) educational broadcast station would be eligible. Indi-

- vidual members of the group who are engaged in the cpera-
tion of an educational system could be eligible.1 '

However, the Commission ruled several other groups ineligible
for licenses in the new service:

Since the total requirements of those engaged in formal
education are as yet unknown and may conceivably tax

the capacity of the band, it would be premature to-con-
sider permitting commercial organizations such as private
vocational schools, professional associations, language
schools, dancing academies, etc. to use the channels.

We have also considered suggestions that municipalities
be made eligible to use the new service in connection
with the public safety and welfare activities of the
police, fire and public health departments. Such uses
might include the training of policemen, doctors and
nurses and the transmission ot line-ups of criminals to

l Ibid-, p- 9-
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the various police precincts. While these are worth-
while municipal activities, we have not provided for
eligibility under the new service to municipalities
for such purposes, feeling that they should and can
more 3ppropriately be conducts through the use of fa-
cilities licensed under the rules of the public safety
radio services.! :

Channel limitationé
. .Aﬁother matter considered'by the Ccmmission in its
Rule Making-was’the number of channels fhat could be held
by an individual licensee. Parker's draft proposal called
for "no numerical limit" upon the number of channels which
could be assigned to a single licensee, but did caution that
Applicants are éxpected to plan systems so as to use the
fewest number of channels needed to perform the required
service. The Commission may require appliczants to re-
( view proposed syste@s if in.%ts gpinion the number of
channels requested 1s excessive.
In this situétion, the Commissilon faced the same problem it
had encounpéred in allocating UHYF and VHF channels for edu-
cational television: there was no basis on which to predict
the kiﬁd of extent of the uses of ITFS. The Commission did
attempt to "place a numerical 1imit of the numbér of chan-
nels avallable to a single licensee in a given area until

we are able to make a more accurate estimate of the potential

demand for channels and have gained experience in the

! Ipid., p. 9.

2 Appendix to Notice of Proposed Rule Making, Docket
. 1U7hh, p. 2. -
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effectiveness of geometric arrangements of assignments."l
Arbitrarily, the Commiésiop ruled that an applicant was
limited t¢ no more thaﬁ'five channcis to serve a single are:,
this ruling did not preclude the assignment of additional
channels to service a different area. HMoreover, the Commis-
sion ruled that "in individual cases, more than five channcls
may be assigned to a single licensee upon a satisfactory
showing of nced and after a determinaticn has been made that
such addit.onal assignments may be made without depriving

other cligible users of adequate availability of charmels."2

Grouping of channels

The Commissioners further attempted to "provide a
pattern for inter-leaving assignment to meet the necds of
several closely spaced by independent school systems."3
Towardé this end, the 31 allocated channels were divided
into six groups with each iicensee required to select all
of its five channels from the same group. This initial
grouping-provided a separation of five channéls (30 Miz)
between aésignments used by a single licensee in a single

community. Again this "original choice of channel grouping

1 Report and Order, Docket wo. L4744, p. 7.
e FCC Rules and Regulations, Sectlon 74.902(c).
3

Report and Order, Décket No. 1474l p. 7.
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was based upon lack of technical data rather than considera-
tion of technical knowledge."l In allowing this arrangemcnt,

that Commi:sion maintained that it %daid not mean to assert

that the-6 channel separation was necessary but that arrange-

ment was convenient and symmetrical and gives us the flexi-~
bility of providing two, three, four or five  channcl
serparation between assignments to different licensees in

the same area."2

Povier limitations

In order to insure that channel allocations could be
repeated in adjoining areas without signal interference, the
FCC placed pover limitations on ITFS. The power of the sys-
tem was "limited to that required to perform the proposed
service" taking full advantage of the "power-concentrating
properties of directive transmitting antennas and the col-
lective p;operties of directive receiving antennas to provide
the needed.servicc."3 Since ITFS was a point-to-point serv-
ice, travelling basically in a straight line-of-sight path,

several factors influenced the design of the system. To

1 Federal Communications Commission, Docket No.
15181, Notice of Proposed Rule Making, FCC 63"337, adopted
Octobor 3, 1963, p. 2. :

2 1pid.

3 FCC Rules and Regulations, Section 74:935.
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insuré the consideration of these varizbles by applicants,
the Commission ruled that:

An app.ication for a new educational television fizxed
station or for changes in the facilities of an ecxisting
station proposing a peak visuazl power output from the
transmitter in excess of 10 watts, shall include a
showing as to the distance and lePCL]Oﬂ to each speci-
fied receiving point, the elevation above ground and the
power gain of each receiving antemna at such receiving
points, the vertical and horizontal directive patterns
of the proposed transmitting antenna system in terms of
pover gain, the elevation of the transmitting antenna
above ground and the nature of -significant terraln
features over the transmission path or path.?

Commenting on this regulation, Kessler notes that

The 1l0-watt power limitations available in the ITHS
service combined with the line-of-sight propagatiocon
characteristics of 2500~2690 Milz frequency assignments
lend themselves very well to the use of all of these
well-known interference reduction techniques so that the
same channel group can be used again within 15 to 20
miles of each other without objectionable interference.
Since the service range of ITFS transmission is influ-
enced by the line-of-sight propagation characteristics
of the horizon more than the power radiated from the
antenna, there is little to be gained by going to higher
transmitter powers, as has been frequently proposed but
wisely resisted by the FCC. Ar elevated antenna pro-
vides a direct line-ol-sight distance in statute miles
to the horizon approximately equal to 40% greater than
the square root of the elevation above the terrain in
feet.

Beyond the horizon, or in the so-called radio shadow
zone, the useful signal strength drops off very rapidly
with increasing distance and soon oecomes useless. This
is much more pronounced at ITFS frequencies than the
more famillar UHF/VHP broadcasting frequencies and thus
constitutes a useful form of terrain shielding between -
contigirous systems using the sare channel group,

1 Ipia.

2 Kessler, Technical Requirements, pp. 2-3.

11Q



91

The technical operation of the proposed system drew
few comments from education or broadcast interests. Pafker's
draft prop»nsal, amended to authorizé 2500 Milz rather than
2000 MHz transmissicn, was adopted by the Commission. On
July 25, 1963, just one year after the notice of proposed
rule making, the Commission adopted the Report and Order in
NDocket 1&7?“ ;stablishing a new class of educational sta-

tions to be known as Instructional Telévision Fixed Stations.
Change in Frequency Assignment Table

Eﬁen before the first application for an ITFS con-
struction permit was submittéd, the Commission received a
petition from Adler Electronics to change the frequency
assigﬁhent table. In the petition, filed August 30, 1963,
Adler "claimed that the suggested new grouping would permit
the use of a single réceiving for the simultaneous reception
of as many as four channels thus resulting in a substantial
saving in costs to individual licensees.“l This alleged
saving would result from the assignment of alternate channels,
with only six MHZ separation, to a single licensee in a
single gommunity. Assignment on this alternate channel

basis, according to Adler, would permit the use of wideband

1 Federal Communications Commission, Docket No.’
15181, Report and Order, FCC 64-466, adopted May 20, 196A4,
p. 1. : .
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frequency converters; one such converter would be able to v
receive as many as four programs simultaneously at no in-

crease ove» the cost of a converter for reception of a

single charmel.1

This argument assumes that double conversion will be
common practice, i.e. a receiver-converter will receive
the 2500 Mc/s signals and through the use of a hetero-
dyning oscillator, convert them to a standard VHF tele-
vision channel..,. If channel assignments are made on

an alternate channel basis in the 2,500 Mc/s band the
products of the heterodyning oscillator in the 2,500 Mc/s
receiver-converter may be made to fall on alternate VIHF

channels.?

The Commission was skeptical of the Adler proposal, concerned

that the proposal

may raise some technical problems in connection with
adjacent channel interference and intermodulation, es-
pecially since some of the antennas that may be used

may not be highly directive. These factors may depend
upon the nature of the system, whether the received sig-
nals originate at the same location, etc. While many
‘of the educational users may plan to locate all of their
transmitters at a single location we- anticlpated that
circumstances might arise where they would divide the
transmitters between two or more locations. Further-
more, the sharing of this band by industrial users com-
plicates the problem since they will in most cases be
single channel operations and the use of a common site
by several different licensees in that service would be
sheer coincidence.?

In light 'of the arbitrary division specified in the Rule

Making on Docket 14744 the Commission expressed willingness

1 Notice of Proposed Rule Haking, Docket No. 15181,

2 Ipid., p. 1.

3 Ibid., p. 2.
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to explore Adler's proposal.to weigh.the savings to multi-
channel users against disadvantages with respect to curtail-
ment of the availabllity of cﬁannc?; to all prospectiﬁe
users. On October 3, 1963, the Commission invited comments
on the Adler p;opésai; requesting specific comments based -
on engineering judgment in lieu of actual experience with
ITFS.

We are particularly interested in actual experimental
data on the necessary ratio of desired to undesired
signals for interference--free reception when stations
are operated on alternate channels. We would also like
data on the required desired to undesired signal ratio
between stations operating on adjacent channels and at
other channel separations both with broadband receivers
of the type proposed by Adler and single channel re-
ceivers with reasonable selectivity built into the
intermediate frequency amplifiers both with respect to
signal interference and intermodulation.... We would also
like to have some estimates as to the probable range of
costs of single channel receivers as compared to wide-
band multi-channel receivers of equal sensitivity and
the di{ference in sensitivity at approximately the same
price.

Several comments were filea by public séhool systems and-
colleges "simply enéorsing'the:proposal because of the pros-
pect of saving in the cost of equipﬁent.“2 Other comments,
filed primarily by manufacturers of microwaye equipment,
were directed toward the technical aspects of the proposal.

The principal objection to the Adler proposal was

the possiile technical preclusion c¢f two-way TV systemsg if

1 1pia., p. 2.
2

Report and Order, Docket No. 15181, p. 1.
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assignments were limited to an alternate chahnel assignment.
To this objection Adler responded that two-way transmission
would usullily involvé separate licznsees who would not be |
required to use channels In the same group.  The Detrolt
Public Schools offered a "novel suggestion, i.e. the possi-
bility of altering the tuning of conventional 1V receivers
slightly to increase.the number of alpefnafe channels avail~
able."1 Although the Commission did nét follow through on

the suggestion, it ruled that:

Such technigue would not require the radiation of signals

on the offset channels and would not be incoénsistent with

any rules or regulations of the Commission. While the
technical specifications for this service were designed
so that conventional TV receivers could be used for
displaying the program material, there is nothing in
the rules that requires the use of conventional TV re-
ceivers and the incoming signals may be converted to any
suitable frequency for distribution over a wired system
within each reception point.?

A recommendation filed by Micro-Link Corporation, supporting

(

|

[

but revising slightly the Adler proposal, was ultimately
adopted by the Commission. This proposal supported the.ob~
jective of the Adler proposal because of the economical
possibilities, but proposed an alternative to channel group-

ings suggested by Adler: )

It differed with Adler as to the number of channels per
group and the number of groups of channels. Micro-Link

Ibid., p. 3.

1

° ibid., p. 3.
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suggests that since a broadband converter will yield at

most, li-channel simultancous reception, no useful pur-

pose is served by placing more than . 4 channels in each

group. They further suggest that seven groups contain-

ing 4 ~hannels each and an eighth group with 3 channels

will provide greater flexibility in areas where a num-

ber of separate systems may wish to operate, than the

present arrangement of 5 channels in five groups and

6 channels in a sixth group.!
In its Tinal decision the Commission agreed with the Micro-
Link thesis that there would be no particular advantage in
including more than four alternate’ channels in any one group.
No more than four equally spaced VHF channels would be accom-
modated on conventional television receivers used to display
the signal. A licensee who wished to apply for five chan-
nels could select his fifth channel from one of the remain-
ing groups. This system would provide the possibility of
adequate channel separation for two-way communi.cation where
the transmitter and receiver were located in close proximity.
The Commission adopted a revised table of assignments on
July 1, 19614:2 "as a result of the ruling on Docket 15181,
ho modifications are required at the receiving location in

order to provide multiple-channel capability. The addition

of ITFS transmitters at the transmitting site is all that
n3 '

is necessary. )

1 lbid., p. 2.

2 See Appendix

3 Kessler, Technical Requirements, p. 6.
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To underscore the multi-channel purpose of ITFS, the
commission reiterated that "the tentative reservation of.
channels ..., is implicit.in tﬁe Growping idea." While some
users might want to use only one or two chénnéls, others
would want to begin with a single channel and activate others
at a later date. Thérefore, the Commission ruled that an
applicant for fewer than the total number of channels 1n a
given group.might request reseryation of the remaining qhan—
nels in that.group for its use.l This request for channel
reservations was not a éuarantee that they would be reserved
for any specified period of time, but the Commission agreed
to make every effort to avoid channel assignments on reserved
frequencies., |

Although subsequent broblems of saturation later
limited to four the number of channels allocated to a single
licensee within a single geographic area the table of fre-
quency assignments adopted in July 1964 haé not been changed.
Thus, from a technical standpoint, the basic design of ITFS
has not changed since the adoption of the amendments con-

tained in Docket No. 15181.

1

Report and Order, Docket No. 15181, p. L4,
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System Design

As strucfured by the Federal Communications Commnis-
sion Instructional Television Pixed Services provides a
comprehensive educational communications éystcm, ranging
from studio to claséroom. Such systems design represented
a departure for the Commission. As a federal agency; the
FCC is responsible fér the radio frequency spectrum; in‘the
case of ITFS thelcommission included within the system not

only transmission of a television signal but the reception

of that signal.
Because it is transmitted over the air, ITFS 1is

analogous to broadcast television. The words "fixed service"

O
[ - clearly distinguish 2500 Miz transmission from broadcast

facilities. The intent of the FCC through the use of this

: phrase was to draw a clear distinction "between television

VHF/UHPF broadcasting and a multiple-addressed fixed point-

to-point service."l In its Report and Order on Docket No.

14744, establishing the new service, the FCC explained the

significance of the term:

The Commission made it abundantly clear in the Notice of
Proposed Rule Making the proposed new service was in-
tended to supplement the educational television broad-
cast service and not to replace it. However, several
~partiecs suggested that we call the new service

1 s .
Kessler, Technical Requirements, p. 1.
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"Instructional Television Fixed Service" to avoid any
confusion with the Educational Television Broadcast
Service.! :

On the othsr hand, because the looyp is -closed, with trans-
mitter and receiver in the hands of the licensee, ITFS is
analogous to closed circuiﬁ televisioﬁ. William Kessler
describes the advantages of this sys*ems approach:

One of .the more unique features (of ITFS) is that the .
receiving installation is an integral element of the
overall design and thus receives an equal share of the
system designer's attention. By contrast, the design
of educational VHF/UHF broadcasting installations in-
volves only the transmitting plant with little or no
consideration to the receiving locations. The funda-
mental reason for the design approach is ... because the
receiving installations are located predominately in
homes for the purpose of receiving existing commerical
stations and the quality of the antenna installation. or
\ the performance characteristics of the TV sets are not

(‘/ under the control of the system designer. Since the de-
sign of the receiving system is under the direct control
of the design of the ITFS system the quality of the re-
ceived picture and sound provided in the school class-~
room is more uniform.?

This dual relationship is described in the 1967 publication

entitled ITFS: What it is ... How to plan:

ITFS is a private distribution system in which pre-
selected recelving poihts are connected by radio signals
instead of by cables.... ITFS 1is neither a broadcast
(open-circuit) system nor a closed- C1rcu1t system 1in

the sense of wired (cable) 1nstal]at10ns

1 Report and Order, Docket 147UL_ p. 7. o

2'hessler, Technical Requireménts, p. 5.

3 Bernarr Cooper, Robert Hilliard, and Harold E.
Wigren, ITFS: What It Is ... How to Plan (Va shington, D.C.
National Fducation Assoc1at10n 1967), pp. 12-13.
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ITFS therefore complements broadcast and closed circuit
television, serving to distribute televised instruction on
a broad ei'd multi-channel basis. "ITFS systems ... were
never.intcnded to be low-cost substitutes for UHF and VHF
broadcasting."l On the other hand, ITFS offers the breadth
of distribution, economy and technical standards not avail-
able in closed circuit television. The nature of this
relationship is expressed by Kessler as follows:
Since the 2500-2690 Miz frequency range is regarded as
being in the microwave frequency spectrum and because
standard VHF/UHF modulation standards are employed to
perinit classroom display with ordinary VHF TV receivers
... ITFS systems may be regarded as the product of a
convenient marriage between point-to-point microwave
frequencies and VHF/UHF broaccasting standards.
Further, the multi-channel capability provided by adding
additional transmitters at the origination point ... and
the wave propagation characteristics of the frequency
range of 2500-2690 MHz established ITFS systems as a
natural competitor, or more accurately an alternative to
closed~circuit cable systems and FM microwave systemsf’
The elements of the ITFS system are three: progrém
originating equipment, transmitting equipment and receiving
equipment. In summary, the characteristics of these elements

may be outlined as follows:

1. Program originating equipment. Program originating

equipment for ITFS is identical with that require@»{pr

broadecast or closed-circuit systems. Studio equipment

1

Kessler, Technical Requirements, p. 1.

2 Ipid., p. 2.
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includes cameras, switchers, monitors, audio equipment,

lighting equipment, test instruments, film chains, pro-

jector: , videotape recorders ard related hardware. The .

amount and kind of studio equipment are determined by
the needs and resources of the individual system.

Transmitting equipment. Transmitting equipment includes

both the transmitter itself and the transmitting antenna:

A. Transmitter. The ITFS transmitter is a low power
(10 watt maximum) transmitter which generates the
signal within the 2500-2690 MHz frequency range and
then superimposes on this signal the aural and
visual signals which originated.in'the studio. The
ITEFS signél is sent by cable from the transmitter
to the transmitting antenna.

B. Antenna. The transmitting antenna may be either
highly directional or omnidirectional, depending on
the geographic area to be covered. "By concentrat-
ing the power from the transmittér into desired
vertical and horizontal planes, the effective radi-
ated power will be several times the transmitter
pover output."l

Receiving equipment. There are four elements in the

receiving equipment: recelving antenna, converter,

1 Cooper, et al., p. 35.
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internal distribution system and classroom receiver,

A.

Receiving antenna. "“A receiving antenna is installed
on the roof at each receivirg location to absorbva',
sufficient amouﬁt_of the signal (as radiated fron
the transmitting antenna to enable the receiving
equipment to perform its particular service in the
system."l The receiving antenna, directed at the
trénsmitter,‘can enhance the desired signels and
discriminate against unwanted signals,

Con;erter. The frequency converter "translates the
microwave frequencies to the high-band VHF frequen-
cies so that a standard TV set can be used as a
classroom receiver. The converter ... process 1in-
volves nothing more than_electronically carrying out
the mathematical operation of subtraction.... The
sole function of the ITIFS converter is ﬁo transform
the microwave frequency to.a standard VHF fre-
quency.2 |

Internal distribution system. The signal is then
éarried from the down converter to the cléssroom by
means of coaxial cable. The same cable can carry a

closed circuit signal origlnating within the —

1 1bid., p. 3.

2 Kessler, Technical Requirements, pp. 5-6.
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building. Because of the wirgd internal distribu-
tion system, a single antenna and-converter serve
an entire building.~
Classroom receiver. The UTFS signal is received in
the classroom on a conventional television set. In
most operating systems the signal.is receivéd on
alternate channels between VHF channels 2 and 13.
The reason for this, as Kess;er exblains, is based
not on characteristics of the receiver but on the

cable distribution system:

The signal losses encountered in a cable distri-
bution system are almost directly proportional
to the frequency of the signal. Since VHF chan-
nels are of lower frequency than the UHF channels
it is common practice to distribute TV programs
on the VFH channels even when they are picked
upon on the UHF channels. The purpose of the
VHF/UHF converter associated with the UHF chan-
nels-reflected antenna is conversion to a low
VHEF channel, much the same way that ITPFS chan-
nels are converted to a group of high VHEF:
channels.

Most cable distributlon systems provide distri-
bution on alternate VHF channels only to minimize
undesirable interference between channels. This
is the fundamental reason that "converter'" chan-
nels of ILTFS systems appear on channels 7, 9, 11
and 13. ‘However, by careful control of signal
levels and adequate filtering of the lower side-
band of the TV channels, satisfactory distribu-~
tion is now possible on all VHF TV channels.
Which such advanced systems simultaneously pro-
vide a total of 1z channels, the UHF-channel
capability ... is generally useful for classroouin
use.,

Anticipating a deiand by educators for more
closed-circuit channels, the industry has
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developed cables, cable components and cable
amplifiers suitable for the efficient distribu-
tion of UHF channels. o

Such systems provide enough additional channels
for distribution to the classroom so that all
~the ITFS, VHF and UHF channels and any reason-
able number of tape recorded programs of local

origin can be distributed to the classroom. !

Ibid., p. 7.
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Chapter IIL
Early Development of ITIS Systems

Response to Instructional.Television Fixed Service
was immediate and enthusiastic. \The 1962 stddy of ciosed—
circuit teievision mentions "the mushrooming interest 'in
the expefimental'program at Bethbage, Long Island, in the
use of on-air closed circuit television" and anticipates
that "all types of closed-circult installations will benefit
and wicer acceptance and use of CCLV will be assured" by the
development of the 2500 MHz system.l

The first application for a construction permit for
an Ifﬁs sysﬁem was filed by thé Plainview, T.ong Island
schocl system in January 1964. By September 28, 1964, the
first two ITFS systems wefe operating at Plainview and in
the Parma, Ohio, school system.2 [The Plainedge system, in
whiech the original exﬁeriments had been conducted, continued
to operate according to its experimental license in the »
2000 MHz range until May, 19647 By mid-1966 twelve ITFS

systems were On the air and 52 construction permits for

1 DAVI, CCTV Survey, 1962, p. §9.
, ,

Cooper, et al., p. 16.
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156 ITFS channels had been granted by the Commission.l
These statistics do not tell the whole story, how-
ever, for, although facilities wefe planned and installed
in several school systems, and although some of these were
highly effective, ITFS, in its eérly development, failed on

the whole to make a real impact on education.

Availability of equipment .

An early problem in the dévelopment'of the new system
was the lack of adequate hardware. Though the Commission
ruled that it would accept applications as early as Septem-
ber 1963, there was, as of that date, no available transmit-
ting or receiving equipment. "TPRS was sold as an operational
entity before the industry was operational technically."2
Sinc= the Pléinedge demonstration had been conducted in the
2000 MHz band, there was not even a prototype of the 2500
MHz transmitting or receiving hardware. Lawrence Frymire,
Chief of the FCC Educaﬁional Broadcast Branch during this

time, estimates that the tool-up period required for the

2500 MHz hardware was eighteen months.> The Commission had

1 pederal Communications Commission "Educational
Television," Information Bulletin No. 16-B, June 1966.

2 James Tintera, private interview in Detroit,
Michigan, August 26, 1969.

3 Frymire, private interview.
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realized this built-in delay in the originai rule making but

had judged that in the long run the equipment would be bet-

ter and th< portion of the spectruvi. better suited to the

needs of education in the 2500 MHzArange.l

Companies involved in the production of microwave
transmitting equipment promptly converted existing equipment
for the newly-authorized Service. Since thers was 1little
time for field testing and re—deﬁign:of the microwave equip-
ment , much of the hardware sold.during the early months of
ITHFS could not do the Jjob for which it was purchased;2 As a
result, several early systems failgd to'perform well tecnh-
nically, causing disillusion on the part of some users with
ITPS as a technical entity.

Such disappointment was unfortunate but remedial--
if it were not symptomatic of a problem with much deeper
roots.{ ITPFS offered a unique opportunity for education and
technology to work together, with a proven tool, té solve
an existing problem. Since no hardware was on the market,
education was in a position to dictate 1ts needs to indus-
tries, to determine rather than adjust to equipment desién.

Ill-prepared in terms of experience, leadership and funding,

education could not seize the opportunity. As a.resait,

Frymire, private interview. Report and Order,
Docket No. 14744,

Frymire, private interview.
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in many instances manufacturers' representatives determined
the design of systems, not necessarily in the best interests

of the schnnl system to be served.

.

Educational Broadcasting interests

The needs of education for‘additional channel
allocations had been stated and documented by the National
Assoclation of Educational Broadcasters, an organization
"oriented and experienced in the ‘out-of-szhool community
cultural single channel open circuit broadcast ETV philosé.

nl

ophy. Foundation funds had long supported the public

television concept to the point where the image of instruc-
tional television was to many synonymous with one method of
organization and distribution. David D. Henry, President
of the University of Illinois, observed that:
There is still confusion in the public mind, and often
within the academic profession, between educational
broadcasting in 'general and instructional broadcasting
as a specialized activity. Each area has its own bound-
aries, as the specialists know---one aimed at adult edu-
catlion, the other at classroom education. They overlap
«+. in use of facilities and sometimes in materials,
but their purposes. and hence their methods and organi-
zation, are basically different.?
The NAEB also acknowledged this problem and attempted
to grapple with it. In May 1963 the NAEB conducted a con-

ference or Instructional Broadcasting attended by 200

1
LMI, p. 6.
2

"Some State and National ETV Notes," TAE 111465

McKenzie, p. 3.
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educational broadcasters of broadcast and closed-circuit
television and radio. In noting thce inclusiven ss.0f the

conferences, President William Haricy of the NAEB told bis

audience:

Instructional broadcasting is concerned primarily with
the purpose, not the method of propagation, with the
goals, not the means. The common bond that brings you
here is concern for improvement of instruction, not
patriotism for a particular type of hardware Or system

of distribution.

If the medium or technical system is emphasized the
temptation is strong to make educational goals fit the
means. Even if it is true that the "medium is the mes-
sage', people make decisions which the machine imple-
ments and our objectives here should be on the use of
these devices for vaiid instructional goals while at

the same time helping to improve the capability of
people who can apply them effectively in the accomplish-

ment of these goals.

At this same conference Lewils Rhodes, then of Central
Michigan University, presented the interface of "Time, the
schocls, and instructional broadcasting." It was a time,
Rhodes said, "when our American system of education, which
for the past decade has been seething and bolling with dis-
content , with change, with new ideas--is about to.erupt."
Pressures béihg brought to béaf on the traditional system of
education “cut off just about every avenue of escape for
the school, except one: Re-evaluate. Re-evaluate the func-

tion of tiae school; re—evaluate the roles of its participants;

1 fpid., p. 6.
2 Ipid., p. 20.
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and even re-evaluate its form.... Faced with ‘these preésures,
education has few chocices but to creatively study itself and
produce some new plans for staff 2ad time utilizations.... -
It is with this perspective--within this_framework of
"change"--that we must start looking at instrucéional‘tele—
vision."l

Rhodes proposed vigorous action on the part of the
broadcasters to "integrate televised instruction into the
total instructional process." To do so, the broadcasters
were presented with the following challenges.

1. We must find ways to put into practical use the
information coming forth from the research into the
learning and teaching processes. This means production
and administrative personnel adequately schooled in
learning and communication theory, with knowledge of

the problems of the student, the teacher, as well as
their own medium. :

5, We must join forces with the others in education

who are in effect our "blood brothers"—~those working
for better utilization of resources, personnel, time,
and space, the leaders in programmed instruction, school
design, and especially team teaching, since this concept
is at the core of the integrated instructional systemn.
3. Finally, we, as professional communicators, must _
start communicating ... with the educators who are re-
sponsible for the changes that must take place ... but
who are they??

In spite of these sehtiments and a token effort on
the part of the public television people to communicate with

in-school people, mcney, talent, organization and, above all,

Tbid., pp. 22-23.

Ibid., p. 23.
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leadership, were inexbrably vested in Ehe community tclé—
vision interests. The first major federal support of edu-
cational t»levision, PIL 87-226, the %ducational Television
‘Act of 1962, did much to advance this philosophy by autﬁor~
izing $32 million matching funds for broadcast out-of-school
television, probibiting federal support for the in-school
multi-channel concept represented by ITFS.  Historically,
ETV interegf in in-school instructional television was based
not on faith in tﬁe in-school philosophy but on a recogni-
tion that support for a community statlion must come from
many agencies, including the schools. The original intent
of the ETV people had been to insure sufficient channels
for out-of-scnool public television; reservatioﬁ of a non-
competitive portion of the radio spectrum for in-school
instructional télevision gserved to relieve the pressure on
the spectrum. Established ETV professilonal organizations
assumed no concomitant responsibility for information dis-
semination or support of that phase of instructional tele-

vislon which belonged to formal in-school education.

Education's Responsibility

The FCC had discharged its responsibility by reserv-
ing the spectrum space to meet the needs of education. 1In
its Rule Making the Commission extended to education full

responsibility for the 1mplementation of the system. To
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( ' ~ encourage creativity and the development of new strategies
by educaticii the Commission avoided rigid rules for ITFS
ITFS was Inuended to "offer a whole new concept of instriic.
tional television® which would complement the stereotype
broadcast channel which, because of differ;nt goals, could
not serve as a model for an in-school éystem.l

Therefore, it remained to education to define the
role of ITFS as a complement to existing systems, to communi-
cate to technology its reqUired.techﬂical speclfications, to
disseminate fo potential users information about both instruc-
tional and technical aspects of the system. In general,
educétion lacked the vislon, the experience, the organiéa—
tion and the leadership necessary to develop the potential
at its disposal.

Definition of role of ITV

William Harley, in-his foreword to the CCTV survey
of 1962, specified the problem:

There is evidence that we have not yet permitted tele-
vision to alter our conventional methodology. For the
most part, we present on closed-circuit television what
was done in the classroom, with perhaps a few more
"yisuals" and to more students. '

Second, closed-circuit systems are often technically
designed to use television in minimal ways that preclude
its genuine instructional usefulness.?

1. s : . .
Frymire, private interview.
2

DAVI, CCTV Survey, 1962, p. ix.
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Five years later, the study of CCTV/ITHS racilities conducted
by the Department of Audiovisual Instructién, National Educa-
tion Assc:z.ation, reviewed Harley’'s comments:
There is evidence in this study that CCTV/ITFS instruc-
tion has remained more experimental in its approach to
the solution of instructional problems than has broad-

cast ITV,

We must still admit to Harley's first concern that CCTV
has not caused a major revolution in instructional

methodology -- all too often we still transmit the
"talking teacher" augmented by a few audio-visual
materials....

Harley's second concern continues to be valid. As the
use ‘of CCTV grows, systems of minimal technical design
will continue to dominate. Only relatively few systems
have matured into high quality, versatile installations’
with technical standards comparable to those of brcad-
cast television....!

In part, the problem is rooted in the apparent reluctance on
the part of the educational structure to perceive the comple-
mentary roles of the téacher and educational communications
medlia described by Rhodes:

Just as ETV was created in the image of commercial tele-
vision, ITV ... in many cases has been cast in the image
of ETV ... the image that I would call "enrichment."

And while I would be among the flrst to acknowledge
enrichment, as well as magnification, or obrservatlion,

or even direct teachling, as valld uses for the medium
of communication that we call television -- I would

also point out that "supplementing" the classroom
teacher is not going to alleviate the basic problems of
teaching and learning with which we are faced.... ~

1 Department of Audiovisual Instruction, National
Education Associatlion. A Survey of Instructional Closed-
Circuit Television, 1967. ~(Washington, D.C.: Department of
S Audiovisual Instruction, National Education Assoclation,

— 1967), pp. 2-3.
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Thé classroom teacher, as director ofilearning, has at his
disposal various media for the presentation of information.
Among thesze, an important complemcat to the role of the
teacher, is instructional television. As a medium, tele-
vision is too expensive to be supplementafy; it must be
geared, as Reverend Michael J. Dempsey . of the Brooklyn.Arch~
diocese observes, to the solution of immediate probléms:
Television must be deliberately made part and parcel of
the educational machinery. Unless it is tied to the
~resolution of the real problems of education and not
left on the periphery of the struggle, unless 1t is
involved in direct instruction, ETV would be 51mply a
waste of time, personnel and money .

In fact, however, the emphasis of educitors has con-
tinued to be on the presentation of materials. As a conse-
quence, the failure of instructional television and ITFS in
particular was inevitable and predictable. After thirty
vyears of instructional television educaﬁors were still put-
tihg the burden of proof on the medium by asking the ques-
tion: M"Can TV teach?" This emphasis on the process of
teaching rather than the process of learning precludes com-
mitment to any instructional television by relegating itzto
a supplementary role as a teaching aid. |

The National Project for the Improvement of Televised

1 Michael J. Dempsey, "The Promise of Microwave
ETV," Catholic School Journal,LVI (January 1966), 21.
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Instruction was operated by the MNational Association of
Educational Broadcasters, under a Ford Foundaﬁion grant,
during tl.c three-year period from 1965 to 1968. The purpoce
of the Project was to devélop and implemenﬁ a program of
nsystematic and sustained efforts to improve the quality of
instruction" through electronic éommunication technology.
During the early months of the Project a group of field con-
sultants undertook several major'éonSultancieé for schools
and colleges "whose familiarity with instructional tele-
vision from 'experienced pioneer' to fabout—to~begin.‘"2
The firnal results of these field experiences is summarized

in the report of the Project entitled Toward a Significant

Difference:

It soon became apparent that most institutions requesting
assistance saw television as a "problem" that stood apart
from their own concerns in instruction, administration

or curriculum. A concept that viewed technology as a
means for dealing with problems was lacking.

While instructional television had grown rapidly, and
in many areas was a large-scale educational activity,
there was a lack of a clear understanding as to the
place and varying functions of television and other
technologies in the overall improvement of instruction.
In many cases, the development of instructional tele-
vision appeared to be the result of happenstance, indi-
yidual enthusiasms, or their lack, current trends or

1'Toward a Significant Difference, final report of the-
National Project for the Improvement of Televised Instruc-
tion, 1965-1968 (Washington, D.C.: National Association of
Educational Broadcasters, 1968), p. 7.

2

Ibid., p. 10.
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local prassures rather than the result of real under-
standin; of the relationship of this tool to immediate
and long-range educational objectives.

This lack of perspective appecred to be the underlying -
reason for the lack of genuine commitment by instruc-
tional and curriculum leadership to use fully this tool
to effect dramatic changes in teaching or learning. Many
curriculum personnel were aware of television offerings
in their field of specialization but few of them were
actively using the medium to accomplish their major aims.
Consequently, instructional leaders gave only passive
support to instructional television. Teachers, in turn,
tended to ignore its value.

In most institutions, such deficiencies in understanding
and leadership commitments resulted in "policy" that
television was to be only a supplementary learning re-
source Tor those classroom teachers who voluntarily chose

to use it.

This optional use led to spotty television receiver.dis-
tribution. Some schools had one or two sets. Others
had many. The number of sets often seemed to depend on
such factors as the availability of federal funds, pos-
session of local school funds or the affluence of the
parent-teacher association rather than upon a policy of
insuring coverage for all appropriate learners.

Breitenfeld concludes in his 1968 study of the state of the
art of instructional television that: '

Instructional television has made little impact on Ameri-
can Education. Commitment to the use of television is
generally lacking on the part of administrators and
teacher. While individual systems can claim some suc-
cess, the simple imposition of television on traditional
administrative and educational structures is usually
disappointing. The medium itself cannot be blamed,
however; the major reforms necessary are much more
basic than any single medium. Our educational structure
resembles the structures of our most decrepit urban sec-
tions. and massive renewal projects are necessary.?

1 {pid., pp. 10-11.

2 Breitenfeld, Instructional Television, p. 25.
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Reflecting this sentiment, Ray Graf, of the New York State
Depértmént of Education, concludes that "historically
é speaking, ctelevision in general has done about all it coula

do considering the structure of traditional education.”l
é Because.eduqatofs did not pefceive the potential of
é ITFS as a unique medium, they thought of it in terms of the
same kind of programming that was associated with broadcast
! ETV. ™This stereotype of instructional television was a poor
model on which to base the development of in-school tele-
vision at the disposal of educationliﬁ ITFS. In 1964
Andereck criticized the steregtype of ITV: |

( ) The way television was used as a teaching tool in the
- beginning is the way it is used today. We solve sched-
uling problems by repeating telecasts. You get schools
to use more television by having them change bell
schedules to match TV. Everybody uses the same formats,
the same program lengths, the same teaching settings,
the same puppets, the same financing methods, the same
g everything as when the first statlon went on the air.
: When open-circuit instructional television fails, we
forgive it. We allow it to be inefficient because it
is an infant. And yet, open-circuit television is the
most inflexible infant you ever sawv. Work rules and
traditions are so firmly set that innovation is virtu-
ally unheard of. The way we operate instructional
television facilities has become one of the biggest
sacred cows and biggest white elephants in education.

———

1 s . .
Graf, private interview.

2 Barton L. Griffith and Donald W. MacLennan, eds.;
Improvement gﬁ_Teaching by Television, proceedings of the
National Conference of the National Association of Educa-
tional Broadcasters, University of Missouri, Columbia, Mis-

oo souri, March 2-4, 1964 (Columbia: University of Missourl
(. Press, 1964), p. 141.
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Inexperience with ITV

Moreover, educators had limited experience with the
technical aspects of television. Froadcast ITV had been
~left to the‘éducational broadcasters outside of the school

system framework. While the NAEB study in 1960 indicated

that 543 of the 1,113 school systems responding to the sur-
i _ vey were "using television to some extent,"l only 13 of the
existiﬁg 60 ETV channels were owned and operated by public

school Systems.2 The technical characteristics and the

instructional purposes of even these few systems, which
: operated on a single channel open-circult basis, were dif-

3 ferent from the multi-channel locally-controlled ITF3 system.

( ! Those who had experience with closed-circuit television were
equally unprepared for the expertise demandad by the nature
; and scope of an ITF3 system:

When the use of television first was introduced, it
consisted of an installation properly termed "closed
circuit TV". Its facilities and abilities were pri-
marily limited within one building or compound which
could easily be wired with coaxlal cable. In 1963,
however, th» Federal Communications Commission announced
allocation of 31 channels in the microwave frequency
range of 2500-2686 (megacycles) for instructional pur-
poses exclusively. '

Tn addition to imposing upon educational administrators
the need for acquiring a new, highly technical vocabi-
lary, this cpened a Pandora's box of questions demanding

1 Needs, p. 43.

2 Ibid., p. 15.
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solution regarding how to acquire permission for use of
these channels, what sort of equipment. to select for the
best transmission from a technical as well as fiscal
point of view and, finally, what uses such a TV network
could have for school districtz.?

Role of the FCC Educational Broadcasting Branch

When education did not assume the leadership in the
development of ITFS, Frymire "became.the mouthpiece of the
new system, speaking at educational conferences and meeting
with administrapbrs privately to explailn the advantages of
2500 MHz transmission."2 Frymire echoed the sentiments of
the original Report and Order on Docket 14744 in which "the
Commission made it abundantly clear ... that the proposed
new service was intended to supplement the educational tele-
vision service and not replace it.3 Frymire urged that ITFS
systems be developed as distribution rather than original
chann_els.Ll This concept was difficult to éonvey, however,
because

by the very nature of the system--economics, student
population, etc.--it became obvious that the areas in

which ITFS would develop would be the areas in which
there was experience with ETV through the utilization

1 Edwin M. Perrin, "Points to consider in evaluating
the merits of embarking into instructional television," Edu-
cational Equipment and Materials (Fall, 1965).

-~

“ Frymire, private interview.
3 Report and Order, Docket No. L1474k, p. 3.

Frymire, private interview.
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of commercial and non-commercial as well as closed-
circuit operations. These would be in.the best position
of readiness to develop systems of their own.:
Bocause they were working ffom outside the sphere
of education, Frymire and other FCC staff_members were se;
verely limited in theilr efforts'to inform and advise the
educational community. -There existed no instrument'for.
communicating with educators. It was left to Frymire to
travel to educational meetings and conventions, to try to
talk personally with administrators who would be in posi-
tions to make decisions on instructional television. The
agency «did not have resources for travel and did not con-
(“} slder suéh apoétolic work within its jurisdiction. Further-
) more, since the responsibility of the Educational Broadcast’
Branch extends to all phases of educational television and
radio, staff time was severely limited. Above all neither
the federal agency nor any of the Commission staff as fed-

eral employees could offer advice regarding equipment manu-

facturers or consultants.

Manufacturers' claims

In spite of Frymire's emphasis on educational goals,
the grembest appeal of ITFS to the local public school ad-
ministrmto were the features of lncal control and of econ-.

omy. Fmom the start, the Commission had predicted great

) 3 1hig '.
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savihgs to educators who planned ITFS systems. In'its
original Notice of Proposed Rule Making on Docket'lu7uu the
FCC anticipated economy; |

Exact cost figures for such a system are not available
but 1t has been estimated that a single-~channel system
of this type serving approximately 25 separate schools
would require an investment of from one-fifth to one-
third of the cost of a moderately powered TV broadcast-
ing statlon serving the same purpose., This includes the
speclal receiver-—converters required at each receiving
location to convert the signals to regular TV channels
so that conventional TV receivers can be used in the
individual classrooms.t

Echoing the Commission's promises, manufacturers offered

educators savings in both capital outlay and operating ex-

‘penses. Adler described its system in terms of these

savings:

1. Low initial cost. The relative simplicity of the
i system entails correspondingly inexpensive equlpment.
' To minimize initial outlay of funds, the school dis-
trict may begin operation with only one channel.
‘Subsequent additions, which may come gradually, do
not require expensive, basic alterations of existing
facilities.

2. Low operating cost. Designed for reliability the
system requires only periodic maintenance at low
cost, which is generally obtained through local serv-
ice facilities. Savings on personnel requirements
are substantial. Designed for continuous, unattended
operation, ETV systems in the 2500 mc range do not
require the full-time services of engineers or .tech-
nicilans holding lst class FCC licenses, as is the
case with conventional statlons.

1 Notice of Proposed Rule Making, Docket No. 1474},
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3. Low installation cost. Equipment components are
compact.... There are no elaborate or special instal-
lation procedures. The system can be installed in
existing buildings. A modest and inexpensive support
for--the transmitting antenns. replaces the talli elab--
orate tower required by standard TV broadcast.

Instructional goals

One of the polr"s stressed by manufacturers' repre-
sentatives was that, because all of the eduipment wou}d be
in the hanés of the school system, the main problem was one
of driginal capiltal outlay. State funds such as thosé
available through the New York State Education Department,
made it possible for school systems to consider a one~time
expense of this type. Also, school sysfems which had béen
contributing to the support of a public‘broadcasting channel,
were able, by withdrawing.that support, td purchase ITFS
equipment.2 Administrators failed to consider the broad
base necessary to support and justify an instructional tele-
vision system. Some looked to ITFS as local broadéast Sys—~
tem, a small television empire locally contfolled and
designed to meet local scheduling needs. As a result, some
small local ITES syétems were designed from the point of

view of political expedlency and empire building without

: l‘I‘dler promotional brochure, "Low cost multiple
channel 2500 megacycle instructional TV service.”

2 Larry White, private interview held at the National

Association of Educational Broadcasters, Washington, D.C.,
July 25, 1969.
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clearly established educational goals.l
School administrators who thought in terms of hard-

ware and locally controlled broadcast rather than in terms
of clearly established instructional goals, and who did not
consider the long-range costs 1n terms of personnel, pro-
gramming and productlon, were destined to suffer dissatis-
faction with their systems from the standp01nts of economy,
performance and effectiveness. Welnberg warned these ad-
ministrators that those

who might view this form of instruction as an economic

substitute do not begin on a correct premise. The suc-

cess of this form of instruction will be assured when

a library of outstanding courses can be brought into the

classroom environment at modest cost with a degree of

flexibility and trained classroom teachers, who can
("3 structure the programs with appropriate preparation and
S follow-up techniques.
Welnberg s sentlments ‘are shared by David W. Marxer, Direc-
tor of Lducatlonal Media in the Huntsville (Alabama) Public
Schools After two years’ experience with a major 2500 MHgz
system, Marxer contends:

The use of TV to improve the learning process is our
major objective, and costs can be justified through
~results of a thoroughly planned and executed program.
Reduction of per-pupil cost can then be best accom-
plished by rough maximum use of guality television

- instruection, for it costs llttle more to serve many
classrooms than few. -

' 1 Bernarr Cooper, private interview held in Albany,
New York, August 27, 1969.

2 Philip Weinberg, "Microwave ETV: A New Dimension,"
School Board Journal (September, 1966), p. 23.
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We feel. that the use of TV purely to reduce instructional
costs in general will result in a decrease in effective
learning in our school system.

Instructional television must hc¢ used by the classroom
teacher to effect desirable learning results. What can
be taught successfully by television is debatable. What
can be taught more eflectlve]y with television 1s prac-
tically unlimited.

Organigzational structure

The attitude of the administration- towards ITFS
determined the placement of the television facility within
the administrative framework. As Breitenfeld observes, the
problem exists within any type of instructiohal television
system:
We have tended to approach ITV'as a medium ... and have
generally tried to impose it on existing organizational -
and administrative structures. This has led, time and
again, to disappointment,

The problem is that
most school systems simply cannot house divisions of
television.... The reasons 1s that the approach is
through media, at the convenlence of current adminis-
trative patterns. If the approach were made through
learning, then choices of techniques and media would
become common decisions for all administrators, teachers
and organizational divisions.

Because of the particular skills needed to operaté an ITFS

facility, it was frequently assigned to staff more familiar

1 David W. Marxer in “ETV/ITV: Tool or Toy?" Broad-
cast Management/Engineering (November 1968), p. 40.

2 Breitenfeld, Instructional Televislon, p. 34, -

‘

3 Ipbid., p. 31.
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ywith broadcagt technigques than with education techniques.
According to Larry White, staff member of the NAEB, school -
administracors called in "show people" to operate their
instructional television systems. "The problem is not how
someone from the outside can use a mechanical device, but
how someone on the inside can use his own mechanism." Tele-
viéion has remained a mechanism, not a serious means of

education.l

Financing for local programming

Though local control was an . important selling point
for ITFS, the concpmitaﬁt necessity of long range financilal
commitment to local programming was often not considered in
the original administrative decision. Frymire points out
that, since ITFS is designed specificaliy for local service,
"in the long run systems are not going to be able to produce
good local service with imported materials. They are going

ne

to have to prodﬁce some local materials. Whité relterates

- this sentiment by asking the question:

Why would you go to all the trouble of building and
installing an ITFS system for your school 1f the only
problem you had was acquisition of curriculum materials
outside your own system. What. you've said by installing
it is: Our problems pertain so uniquely and directly to
our school that we have to deal with them ourselves....

1 Wnite, private interview.

2 . s . .
Frymire, private interview.
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Then how can you go and buy curriculum materials and
apply them to your school??! - : o

Cooper adv1sed in 1967 that, although "local programming
schould be undertaken only when you have the budget and
personnel to produce high-quality materials," the "educator
and administrator most bear in mind that a small studio be-
ginning should be regarded as just that--a beginning. Many
educators who have allotted only a limited and underbudgeted
amount for the studlo sometimes becomc dissatisfied once the
low-—cost system 1s operatlng n2 The opposite problem, i.e.
“overbudgetlng for initial studio equipment and proceeding
with a large, overdesigned installation, can lead to poor
economical use of the system as a whole,™ but this problem
did not afflict the very early users of ITFS.

Attitudes towards ITPS, reflected in administrative
patterns, budgeting, and instructional application tend to
bear out the opinion of Ray craf of the New York State De-
partment of Education that "many early systems failed not
because they were 2500 MHz systems but because they were

very expensive "additive operations.

1 Wwhite, private interview.
2 gooper, et al., p. 8.

3 graf, private interview.

154



[URIURPRINSE

126

ITFS as a Technical Entity

Engineering Design

Some of the problems of early ITFS sysbtems are more
directly related to the technical aspects of the medium
itsélf. The esgence of successful development of ITFS was
careful engineering at both the local and the regional |
levels. ITFS presented a new concebt of systems design,
however, with which neither the'éducators nor the manufac-—
turers representatives were famiiiar. vAllen Pawlowskil,
senior systems engineer with Jerrold Electronics, described
the unique design of ITFS:

ITFS represents the first system concept which combines

(”) tWwo separate engineering disciplines. The engineer ra-

- sponsible for designing an ITFS system must be famlliar
with the basic requirements of both wireless and wired
communications systems. The requirement for each por-
tion of ITHS systems are well established and draw .upon
a substantlal historical background as o0ld as commercia
television broadcast itself.

The wireless portion of an ITFS system utilizes tech-
niques developed in the fleld of commercial broadcast-
ing and point-to-point microwave....

The wired portion of an ITFS system is similar to a
regular coaxial cable master antenna televislion distri-
bution system and distributes the new ITFS channel to
all participating school classrooms.

A critical point in the over-all design of an ITFS -
system is the interface between 2500 MHz broadcast and
VHF cat le distribution.: This includes the 2500 MHz
receiver/converter and the distribution system headend
processing equipnrient. The selection of equipment at
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this critical point must take into consideration the
pecuILarltJes of each dlstrlbutlon method--microwave

and cable.!

Part of tte problem was .that enginzars who had experience
with the principles of local systems of this type were in
short supply.2 Edward Galuska recalls that "few people knew
what engineering had to be done. They guessed, or they put
it in and saild 'Lét's see if it will work.'"3 Broadcast
principles did not apply to ITFS.” Broadcaét television;
which could not employ the hl“hly directional transmlttlng
and receiving antennas essential to ITFS, relied on elevated
antennas and powerful transmission, highly inefficient in
contrast to the limited range and low cost demanded by ITFS.

Because there waé no other sourcé of informatiqn
available to potential users, manufacturers' representatives,
not familiar with the cépabilities of the hardware or with
the needs of education, Werevable to determine the design
of many early ITFS systems, to make unsﬁbstantiated claims
of coverage, and unrealistic cost estimates., Weilnberg

warned administrators that "unfortunately, in a new media

1 Allen Pawlowski, "Interfacing ITFS Broadcasting

with Schooul Cable Distribution Syctems," (1967).
2 Weinberg, "Microwave ETV," p. 22,

3 Galuska, private interview.
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application such as 2500 megacycle television, many claims

made by manufacturers are simply not valid."l

Federal Funds
The incentive to manufacturers mushroomed with the
prospect of federalifunding, previously reserved .for bfoadm
cast ETV. Amendments to the National Défense Education Act
of 1958, incorporated in PL 88-665, provided matching funds
for thg support of critical subjedt areas. "Listed ambng
the eligible equipment (was) the receiving portion of 2500
Mc.systems (converter, antenna, coaxial cable), plus the
distribution system and television receivers."2 Support
was also available for instructional television through the
(w) Vocational-Education Act of 1963 and the Economic Oppor-
tunity Act of 196H4. Above all, the liberal 89th Congress
was expected to authorize major federal support for elemen-
tary-secondary as well as higher education. By early 1965,
with the Elementary—Secondary Education Act and the Higher
Education Act in congressional committee, thé ITFS equipment
; business was, according to one electHronics industry journal,
; "booming". The journal reported that

Three microwave companies (Adler, Electronic Missiles
| and Communications. and Micro-Link) are battling for

1 Weinberg, "Microwave ETV," p. 22.

2 Litton Industries, Statement on Federal Ald for
2500 Mc ITV System (Mlmeographed>
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supremacy in the jucrative instructional TV market.

RCA is reportedly considering an entry via distribution
i of EMC's eguipment.... Estimated total market is nearly
i 10,000 high schools and colleges.! :

. Recognizing the marketing potential, as well as the technical
é naievete of the educatimnal administrators; manufacturing

f Tirms offered & comblete package which relieved the educators
of any responsibility far the desién and development of an‘

i ITPS system which,'inltMe end, was supposed to serve their

own peculiar needs:

To aid the school district in obtaining the best possible
reception in all its schools, the Litton Educational
‘fechnology Division assumes full installation responsi-

: bilities. This includes:

1, A:preliminary discussion, between local educators and
. v.. experienced systems engineers, of the district's
_needs and resourges in terms of teaching staff, num-
“ber of students, and available dollars.

2. Complete detalled survey of the district by Litton
- engineers to relzte these needs and resources to such

variables as location of the transmitting and receiv-
"ing antenna, geographic area, number of channels de-
sired, and future expansion., )

3. Selection and integration of the most advanced equip-

ment, material and services to create a complete

television systen best sulted to the district.
TFreparation and follow-up of all FCC applications.
- Praining of operating personnel and maintenance of

; fhe system.

Y

ul

tManufacturers prepared elaborate promotional mate-

rials, including information on application procedures,. -

Jl'Reprint from MicroWaves (February, 1965).

‘Q.Litton Indusitries promotional brochure, "A New
(‘) Concept iin Television for Education."
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rederal funding possibilities and cost estimates. Agalin

Weinberg warned educational administrators against the loop-

holes in such literature:

Several of the large electronics industries have issued
booklets which with cost estimates of 2500 megacycle
systems. In considering a potential installer, it 1is
advisable to employ an independent.consultant wlth some
experience in systems of this kind (unfortunately, they

are in short supply).

Tt is my opinion that general cost estimates do not
reflect quality, reliability, and the specific details
pertinent to a particular systems requirements. Al-
though it is simple to price hardware, many other
factors determine the total cost of a system. A compe-
tent consultant should, if he hasn't done so, visit
on-going systems, supply comparative data and prepare
careful specifications.... Inadequate specifications
prepared for bidding can prove to be quite costly.

Speaking from the point of view of the equipment mahufac-

VAR
U/

turer, George L. Lawrence argues the same fact:

Specifications for ETV systems can only be detailed
after the propagation path has been determined. Bidding
on an unsurveyed system can be a dangerous gamble, since
a proposing firm.may not be fully aware of obstacles
and/or electromagnetic interference which can attenuate
signals. To cover itself against severe losses, the
company must either overbid--which can lose. 1t the con-
tract--or conduct a careful optical and electromagnetic
field survey to safeguard against these possibilities.

1 Neinberg, "Microwave ETV," p. 21.

"Microwave ETV System Planning

2 George L.. Lawrence,
LXXVII, No. 5 (May,

and Installation," Electronics World,

1967), p. 36.
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Necessary considerations

Fallure to consider all of the engineering require-
ments for clear and reliable recepiion caused disappointmert
on the part of some ITFS users with the  technical perform-
ance of their systems. The first and major problem facing
the ITPS systems designer must be to determine the optimum
size of the receiving antemna. The primary criterion for
the decision is the "noise figure of the distribution sys-
tem.... Selection of receiving aﬁtenna size should be based
on a desired signal-to-nolse ratio output. This provides
the basis upon which to determine the optimum recelving
system."l Kessler explains. the meaning of "noise" and the
problems educators face in 1light of the "exaggerated claim
for coverage or service range which is made by some over-
zealous pfoponentsL"2
Television signals at any frequency--including ITFS
frequenciles under line-of-sight conditions-—-weaken in
a graduval manner with distance, and the criterion of
maximum service range or coverage 1s completely depend-
end on the quality of tae displayed picture on the class-~
room receiver, defined as the minimum acceptable quality
in terms of picture signal-to-nolse (snow) ratio. Thus,
the maximum service is dictated very largely by how
snowy a picture we are willing to watch! Once the mini-
mum signal-to-noise (or picture-to-snow) ratio has been

realistic established, one finds that the maximum service
range shrinks considerably.? S

1 Pawlowski, n.p. .

2 Kessler, Technical Requirements, p.'3.

3 Ibid:, p. 3.
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fﬂ While these signal lésses may be in part compensated by
increased transmitter pbwer and increased antenna gains,
increased pdwer'limits'the possibi.ity of repeating.channei
assignments in adjoining areas, while the:construction of

antenna towers multiplies the cost of an ITFS system. Again,

: Kessler warns that:

System de51gns by over-enthusiastic englneerlng planners
frequently call for impractically large parabolic re-
ceiving antennas of 6 to 10 feet in diameter placed on
the top of absurdly tall receiving antenna structures

. - in order to overcome the inevitable earth-obstructlon

v losses produced by earth curvature, tall trees, hills

[ and buildings along the path between transmitting site
and receiving sight.

It must be remembered that these things always cost money
since the longer paths will generally require antennas of

( ) ' higher gain supported by taller towers. The deadline

i combination of large-diameter . receiving antennas, which

‘ exhibit high wind-loading effects when supported by tall
towers, really sky rockets the cost of each rece1v1ng
installation....

It should be recognized that ITFS systems ... are subject

_ to the usual engineering "trade offs." That is, the

: ; maximum service range can be increased provided the de-

g signer or user 1s willing to sacrifice performance in
terms of classroom "picture~to-snow" ratio, transmission
reliability or economy!

A second important consideration in the design of an

ITFS systeh must be the performance margin bullt into the'

system "to accommodate inevitable reductions in recelved

signal strength due to varying meteorological/atmospheric

Ibid., p. 3.

L<‘_.,\’ ) ' _]E;L_g._.', p. 5.
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conditions along paths longér,tﬁan 10 miles.”jL In descrip—
ing this margin, cdmmonly refeffed to as "fade margih"
Pawlowski =tates that

.

in order to maintain operating parameters, especially
noise figure, it is best to maintain fixed operating
gain within the. transistorized receiver/converter.. The
output signal will therefore vary with each fade and
must be subjected to some type of automatic gain control.?
The problem of guarding against fading was one freguently
overlooked by the "fast sell" crowd in the early development
of ITFS.3
A third consideration in ITFS reception must be
reliability. ‘Reliability of the ITFS transmitter affects
every school utilizing the service. In addition, the prob-
lem of.reliabiiity of performance in each individual insti-
tutlon is an important consideration because
unlike the transmitter location, where engineers and
techniclans are on duty and can make immediate repairs
in case of faillure, any failure at a receilving school
must await the arrival of a technician. This could
mean the loss of one or more days of ITFS programming.®
Problem of Saturation

More than inefficiencies.in local reception and bud-

get, however, poor engineering caused severe and unnecessary

Ibid., p. 5.

Pawlowski, n.p.

w NN

Kessler, Technical Requirements, p. 5.

Pawlqwski, n.p.
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problems of spectrum saturation on aﬁregiohal basis. In
spite .of FCC power limits.and insistence upon careful en-
gineering “hLe early development Qf'TTFS is marked DYy pfoblem;
of interference and saturafion. The Commissibn; in granting
applications, checked technical feasibility, financing and
legality of the application,.but did npt‘have any knowledge
of the}locgl §ituation of the applicant. Applicatiﬁns were
proéessed o; a first-come, first-served basis, without prior
investigation of.existing or potential licensees or of the
possibility of interference or saturation. |

In some areas, at a very early date, the number of ’
applications caused problems hecause of their quantity. On
Long Island, for example, there was aﬁ'imminent problem of
saturelttion. By early 1965 some 57 school districts within
a radius‘of 25 miles in Nassau County had, according to
David McPherson of Varian Associationes, expressed interest
in developing their own systems.l The entire state cf New
York was in danger of being saturated as interest grew and
state support was available for construction of ITFS facili-
ties. The New York problemvwas compounded by the fact that
several major diocesan school systems, including New York

City, Brooklyn and Rockville Center, had applied for ITES

1 Federal Communications Commission, Official Report
of Proceedings of the National Committee for the Full Devel-
opment of ITFS (Washington, D.C., February 8, 1565), p. 15.
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licenses. Mr. Sam Saady, Chief of the Television Appllca—
{ions Brahch of the FCC, expressed early concern, about this
irregular development:

We have heard about Long Island ... and the situation

up there. This will happen elsewhere, particularly in
the large metropolitan areas. I suspect that once funds
become available for 2500 megacycle service we will see
an even added increase in applications and we have not
the time nor sufficient information to glve these appli-
catlons the check that they rea]ly need

Lack of Growth

At the same time that some areas were facing such
saturation worries, other parts of the country showed no
growth of ITFS whatsoever. Dr. Hyman Goldin, FCC Assistant
Chief of the Broadcast Bureau, and others attributed the
slow development of ITFS to the fact that, within the educa-

tional community, "there was not sufficiently general

knowledge about the potential of 2500 megacycle television."2

By early 1965 both the Elementary-Secondary Education Act

and the Higher Education Act were in Congressional committee;

educational leaders had high hopes for their passage during
the 89th Congress. In light of this anticipated major
federal funding for IT¥S, FCC staff and interested educa-

tional leaders were eager to disseminate information -and to

Ibido, p- 95‘

Ibid.
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encourage development of 2500 MHz television. Many expressed
concern thatbiocal administrators, more familiar with broad-
cast ETV, would overlook- the possisilities of local distri-:

bution systems when and if funds were‘allqcated.

National Committee for the Full Development of ITFS

In an effort to solve this.dual problem of irregular
growth and lack of general knowlqué,'the FCC called to-
gether several leaders of ITFS iﬁ February 1965. Staff mem- '
bers at the Commissioﬁ and others foreséw‘the need for some
sort of clearinghouse for information and planning, both to

_offer information to the Commissioﬂ and to encourage the

( > ‘ systeﬁatic‘development of new 25C0 MHz systems. Dr. Robert

N Hilliard, who had replaced Frymire as Chief of the Educa-
tional Broadcast Branch, cited "the rapld growth of the
Instructional Television Fixed Service.... (and) the poten-
tial and actual saturation of channels, uncoordinated plan-
ning, and‘the inefficient use of channels" as the major
problems faced by the FCC and education in general with re-
gard %o ITFSf _.These pressures "suggested the need to
establish natioﬁal and regional groups of educators to assist

in the most efficient development of ITFS."l -

1 U.S. Congress, Senate, Committee on Congress, The
Public Television Act of 1967, Hearings before a subcommit~
tee of tlie Committee on Ways and Means, Senate, on S.1160,
90th Congress, 1lst sess., 1951, p. 494.
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The result of the-Fébruary 1965 meeting of educators
was a recommendetlon for the establishment of a national com-
mittee to fork for the development of ITFS. Thosc present,
many of whom indicated a desire to serve on such a committee,
envisioned a network of regional, state and local subcom-
mittees, appointed to "gohieve the effective utilization of
ITES channels ‘and to provide information boﬁh to the Commis-
sion and to education at large on the developmenu of ITFS. il

Accordingly, the Commission announced on October 6,
1965, the establishment of a National Committee for the Full
Development of ITFS. Pomm1551oner Robert E. Lee was desig~’
nated as permanent chairman of the Committee which was "com-
posed wholly of representatives of.State and local agencies,
and educatlonal, charltable, religious, 01v1c, social welfare
and other similar non-profit organlzatlons n2 Membership in
the National Committee would be drawn from five divisions
operating under the Committee: four regional divisions en-
compassing the northeést, south, midwest, and far west, and
one division representing national organizations. The Com-
mittee was further authorized to invite industry representa-

tives to attend its meetings. This Committee was strigtly

1"FCC establishes Committee for Full Development of
Tnstructional Television Fixed Service," Public Notice FCC
65-907, adopted October 6, 1965.

Ibid.
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advisory to the FCC with no .regulatory power or legal force
in itself.l | |

Tie first meetlng of the C mmittee for the Full
Development of ITPFS was scheduled for November 5, 1965 at
FCC headquarters 1in Washlngton, D.C. The agenda for this
first meeulng included discussion of expansion of the National
Commlttee and the regional d1v1s:ons, the d1v151on of State
and local groups, reports to Lhe Comm1551on, future meetlngs
of the Comm}ttee and the informational and coordinating
objectives of the Committee.2 Repreeentatives to the November
meeting wcreked mainly on determining the role and focus of

the new group and the establishment of specific objectives

"to guide the Committee's ectivities: The following specific

objectives for the Committee were adopted:

A. To foster the wider and more effective use of fre-
quencies in the 2500 Megacyecle band for in-school
instruction and administration and special educatlon
by bona fide educational organizatilons.

B. To provide procedures and guldance so as to insure
facilities to &1l qualified applicants on a non- . . -~
discriminatory basis consistent with the obligation
of conserving frequencies for future uses where needs
are not now readily apparent.

C. To maintain liaison with and to provide information
to educators and educational institutions and organi-
zations throughout the country on the state of the
art, on actions by the Commission, and on the rules

~and regulations governing ITFS. -

D. To maintain continuous liaison w1th the Comm1551on

Ibid.

Ibid.
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sand to keep it informed on the problems, needs, develop—.
ment;, and plans for ITHFS throughout the countr'y.1 '
Those attending the Novembef'meeting agreed onia regioﬁal
and docal structure ofysubcommittees and set January 1,

1966, as a deadline for establishing these substructures.

Channel Limitation

As.an immédiate result of recbﬁmendatioﬁs by the
Committee, the FCC issued on February 14, 1966, a Notice
of Proposed Rule Making, proposing l)_to amend the Commis-
sion's rules to 1limit each applicant to no more than four
channels in any one area for ITFS frequencies, 2) to require
that applicants apply for n§ more channels than they intended
to use promptly, and 3) to amend the prescribed application
form (330eP) to require applicants to attach maps of the
boundaries of the school districts to be served and coﬁtigu-
ous school districts.2

When the limitation of five channels for one appli—
cant was set in 1963 the FCC was acting in the dark, with
no field tests of ITFS and no knowledge of the uses to which

the new system would be put. The Commission established the

arbitrary limit of five on a temporary basis "until we are

1 Federal Communications Commission, Official Report
of Proceedings of the National Committee for the Full Devel-~
opment of ITFS (Washington, D.C., November 5, 1965), pp. T7-8.

2 Notice of Froposed Rule Making, Docket No. 16453,
~ FCC 66-130, adopted February 14, 1966.
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able to make a more eccurate estimate of the'potential demand l i
for channele and have gained experience in the effectiveness
of geometric arrangements of assiguinents."

In 1966 the Commission and most members of the Com-

mittee agreed that the provision of a‘fifth channel was not

warranted. In the first place, licensees had not shown a

need for thls flfth channel. Of equal importance, the

»
]
K}
i
3
i

assignment of’ the f£ifth channel in a second group, in addi—

tion to the four reserved for the applicant in the first

group, tended to make the second group less useable by

other applicants in the surrounding area.2 ' ?

Although some groups testifying recommended modi-

—

fications, the proposed llmltatlon to four channels by the

Commission met with no objection. To reassure any parties

who feared four channels would not serve their purposes,
the Commission reiterated an earlier statement that careful
consideration would be given to requests for waiver of the
fouf—chaﬁnel limitatien, "most especlally in areae where | }
there is little.likelihood of ITFS saturation in the fore- |
seeable fuﬁure."3 In its Report and Order on Docket 16453

the Commission ruled that

) zeport and Order, Docket No. 16543, FCC 66-608,
adopted July 13, 1966, p. 7. —

2 Notice of Proposed Rule Making, Docket No. 16543,

3 Notice of rule making, P. 3.
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If an applicant will serve more than one school system
and it becomes apparent that more than four channels
will be required to effectuate the system proposed, a
request for waiver should be filed. Every c¢onsideration
will be given to such a requesi in the llght of the
special circumstances surrounding it.

Previously, no limitation had been set on the length
of time an applicant would be given to implement the_plans
set forth in his original application. The FCC provided‘
that an applicant proposing operation of fewer than four
transmitters at a single locatioh'might request that the
remalning chéﬁnels in the group be resermed for future expan-
sion of the system and that the Commission would try to avoid
assighing the remaining channels in the group as long as such-
action appeared feasible in the judgment of the Commission.
Since the provision did not give some applicants sufficient
assurgnce, many systems applied for four channels without
definite plans for their use, The proposal iﬁ Docket 16543
sought to rémedy this unnecessary hoarding of channels.

Opponents of this amendment argued that it would
"discourage the development of an ITV educational system
since the utilization of ITV channels and the fiscal reali-
ties of educétional institutions are necessarily predicated
on long-range planning....The fact ﬁhat the use of all —

channels in a multiple-channel sysitem cannot be inaugurated

immediately should not preclude an dpplicant from obtaining

1 Report and Order, Docket No. 16543, p. 2.
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an authorization for those additional channels which form
an integral part of a plan for the use of ITV."l ITFS, they
maintained,
was established to make available to education a multiple-
channel system sO that teaching material in several. sub-
jects could be transmitted simultaneously.... The
availability of all four channels was as essential to the
.development of the system as 18 the availability of the
first....The true economies Of ITV lie in its use on &
multiple-channel basis.? .

The Commission concurred with this line of reasoning,
but maintained that, since ITFS assignments were already be-
coming scarce 1in some sections of the country, unused author-
izations "should not be allowed to lie fallow put should
either be activated within a reasonable length of time OT
released to allow reassignment of the ohannels to applicants
who are able and willing to construct and operate on'them."3
Therefore, the ruling was not amended, but the Commission's
rules were revised to require that applicants applying for

mere than one ITFS channel submit to the Commission a plan

indicating when they intended to begin and complete con-

-struction on each channel for which they applied. The

Commission's Report arid Order stated that "the Commission

1 ipid., p. 3.
2 ipid., p. 3.
3 Ipid., p. 3-
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will examine the proposal and, in the light of the circum-
stances surrounding the application, will determine whether

or not a grant of the channels appiied‘for would serve the

public interest."l

With regard to the attachment of a map fo the Form
330-P, the FCC did amend its rules to require such an.appeﬁ;
dix. The gomplete Form 330-P, including attached maps,
would be férwarded By the Commission to members of the Com-
mittee for the Full Development of. ITFS so‘that regi&hal
and local plannihg could be based on factual data supplied

by the applicants themselves.

1 Report and Order, p. 3

2 See Appendix for épplication'procedure and Form

330-P.
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Chapter IV
Inter-Institutional Cooperation in the

Development of ITFS Systems

During its early development Instructional Television
Fixed Serv;ce was characterized as an economical, locally-,
controlled system oriented to the traditional public school

org:zulzation structure and needs. Many of the first systems

- to apply for construction permits reflected this basic de-

sign. The 1967 study of CCTV and ITFS television systems
concluded that’“only relatively few systems have matured into
high quality versatile installations with technical standards
compdrable to those of broadcast television."l Advanced
engineering design, increased experlence with and dissemina-
tioﬂ of informatioﬁ about ITFS, restrgctured oréanization
patterns, extensive federal funding and pressures on other

segments of the educational community subsequently reversed

this early trend.

Development of diocesan ITFS systems

Public school systems, hampered‘by lack ofjleader—

ship, information and, above all, hy cumbersome -administra-

~tive machinery, moved slowly in the development of ITFS"

;1.DAVI,'CCTV Survey;‘1967, p. 3.
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systems. By contract, énd for a variety'of reasons, the
Roman Catholic diocesan school systems moved with decision,
force.-and mrajor financial supﬁdrt; The parochial schools,
severely pressured by overcréwding, staﬁf and curriculum

changes, and spiraling costs of education, recognized an

‘urgent and real educational need. Some of these problems-—-

the hecessity of teacher retraining, pre-service teacher
training agd ﬁvirtually revolutionary" curriculum changes”~;~
were common to all school systems.l While federal ald was
available to public school systems, particularly through

National Defense Education Act institutes, for the retraining

of teachers in critical curriculum areas, the parochial

school personnel received no subsidy for tfaining. Further;
parochial schools were not eligible for many of tﬁe facili-
ties Emprqvements authorized in federalilegislétion. The
Catholic school systems were hard-pressed to meet accredit-
ing standards for programs in the laboratory sciences, to
hire special music, art and foreign language teaphers and
to build expensive facilities.2

Diocesan school systems also faced massive problems

related to thelr size. Reverend Michael Dempsey, Assistant

Superintendent of the Brooklyn Archdiocesan school system,

1 Dempsey, "The Promise of Microwave ETV," p. 21.

2 1pid., p. 21.

174



7N

146

which includes £000 teachers and ZM0,000_students, considers

this one of the major justifications for the use of tele-

vision.
The many obstacles %o universal good education, partici.-
larly in a large school system, resolve themselves into
a gquestion of adequate distribution of resources OT,
better still, a question of communications. Bigness
tends to compartmentalize functions, to isolate groups
-of people or teachers or schools.... :

A mass "communications medium ... offers the possibility
of breaking the logjam of communication, particularly
if it can be tailed to the real needs of the school
system so 1t serves education without dominating it.

ITFS, as developed by the diocesan school systems,

was "geared to provide those elements of education that are

over and above the ordinary capabilities of the classroom."2

ITPS offered an opportunity fo upgrads ine guality

O

£ An
- i b &

oughout a whole system without having to provide

3

struction thr

more Tacilities or more faculties.

The local control of the system inherent in ITFS

offered unique benefits for diocesan administrators as well.

By owning the total system Catholic educators and adminis-

trators could "exercilse greater freedom in program content

aching of religion) with fewer legal

1
restrictions or equal-time requircments."‘ o

(including the te

1 1bid., p. 21.

2 1p1d., p. 21-
3 Frymire, private interview.

Y pempsey, "Promise of Microwave ETV," p. 22.

175



ot it = e . e ek e - e e ¢ et St ke o4 st toh e

_ 147

The diocesan organizatioﬁlstructure also allowed for
a systematic development of ITFS within this sector. A
single pecvson, the bishop, was fesponsible fo: the school
system, for out-of-school religious education, for the basic
administrativemffamework of the total diOCesan organiéa—
tional unit. This facilitated a systematié approach tb ITFS
as an instructional and admiﬁistrative‘tqol for'in~school
.and out-of-school application. Thé facﬁltﬁat tﬁé bisﬁop was
also respopsible for the financiai activities of his dioéese
madée it possibie for him to act décisively.to éppfopriate
substantial funds for television. While pﬁblic'school Sys~—
tems were dependent ubon deliberativeIéChdol bgards and,'in
('} many cases, an expression of pubiic support by_paséage_of a -
bond issue, the adwministrator of the dibcese,wag.a.mﬁCh
freer agent. Wﬂen the Catholic schoqls'and:otﬁér eleménts
of the dioceses could prove an urgent need; tﬁe.adﬁihis—
trator could act. Since the bishop wés also responsible for
personnel appointments, he could also.provide tﬁé'staff tq
support a major television facility.

A major probléem of the dioceses was that -of religious
training of Catholic students turned away from dvérc?oﬁ@éd.'
Catholic schools. In order to supplement the reiigipus
training of these students attending public échoois_fhg
Roman Catholic bishops charged the éonfraternity.of Chfis--.

tian Doctrine with the responsibility for the development of -

—
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a comprehensive religious instruction program. Special
teachers were needed but in short supply; expeﬁsive train-
ing materials were not available. The 1o§ally controlled
ITFS system, free to sUpply‘religious training on a broad
scale, eased ﬁhe prdblem of teacher education and of direct
instruction of CCD students.. Monsignor Jﬁseph H. O'Shea,
head of the Miami.(Florida) dioceéan Radio and Television.
Commission, described the situation in 1967: .

The major obstruction that impedes the success of the
CCD program is the problem of teachers. For one thing,
there is a tremendous shortage of teachers in relation
to the masses of Catholic children that should bée part
of the program. ' For another, it is extremely difficult
to train properly those good people who have volunteered
to teach.... The result is that, ... the classes lack
sparkle, tne students lose interest, and after a short

( ; time, they either stop attending or are present only

' under great duress.... It is one thing to look for

dynamic. class presentations by volunteer catechists,
vho are immersed in a multitude of seécular pursuits and
responsibilities, and, almost always, have little time
for class preparation. It is something else again, to
bring into the classrooms a model lesson presented by
an outstanding teaching talent, and then to ask the
catechist to "follow u?" the lesson with appropriate
discussion techniques.

A similar problem facing Catholic educators was that
of students attending secular colleges and universities.
'Responsibility for the religious training of these students

rested with the National Newman Apostolate which assigned

Monsignor Joseph H. O'Shea, "Interdiocesan Tele-
vision: Programming for Quality," report of the initial
meeting of the Interdiocesan Television Assoclation, Fort
Lauderdale, Florida), February, 1967, pp. 8-9. (Mimeographed,)
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\‘ chaplains andlstaff members to serve Catholic students on
individual campuses. Again, Mensignqr OfShea described the
problem an< the solution offered t¢ ITV

The rapidly increasing number of community colleges
present special complications. The students are day-
hops, who generally have neifther time nor inclination
to stay around campus when thelr classes are finished.
To try to present a Newman program that will attract
any notable number of these students, is almost an
impossible task.

Obviously, the chaplain cannot give a philosophical or
theologlcal presentation every hour on the hour, in

order to exercise this part of his apostolate on vari-
ous groups of students during their free periods. Such
"live'" presentations would be a physical impossibility.

But dynamic, relevant presentations could be available

every hour on the hour through combined ... programmlng
and, either the multi-channel diocesan TV system or
(5_ an inexpensive videotape recorder.?
‘ :

Furthermore, because ITFS could be used for adminis-
trative traffic,.the bishop could use an existing system for.
a.eommunication link between the dlocesan administration,
religious communities, priests' councils and other diocesan
units. William J. Halligan, Educational Consultant for
Micro-Link Varian Assoeiates, stressed the element of pri-
vacy of ITFS as being "of special interest for pafochial
school dietricts."

The system can be used for religious instruction as well
as for conferences of an ecclesiastical nature. For
exampl= the bishop might use if to address all the
priests or pastors of his diocese or the faculties of

‘ | | 178
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his schools. He, the superintendent. of schools or some

other person can address all the students and faculties
-at one time.

Diocesan'administrators fcresay other applications
of ITFS in Catholic hospitals, non-Catholic adult education,
Catholic youth groups, missions and other church activities
organized on a diocesan level. Because of this systems
approach, made possible by the organization structure of the
diocese, ITFS was "deliberately blanned to be an instrument
for the whole instructional and educetional apostolate of
the Church."2 The approach, according to Monsignor Ralph
Schmit, Director of Television for the Milwaukee (Wis.)
Archdiocese, reflects the thrust of Vatican II, that of
"comnunicating with the world and giving Christian witness."3

The concept of instructional television was not new
to Catholic educators. -Sevefal Catholic school systems had
expefimented with the use of instructional television since
its earliest inception, participating actively in community
public broadcaSting projects both as teaching staff and by
offering entire courses within their schools over broadcast

or CCTV. Catholic schools were full supporters of the

1 Quoted in Perrin, n.p.

¢ Dempsey, "Promise of Microwave ETV," p. 22.

3 Monsignor Ralph Schmit, private interview held in
Wllwaukee, W1scon51n, August 19, 1969.
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Chicagé Area ETV organization and had actively participated
in the Midwest Program for Airborne Television.Instruction
(MPATI).l A 196Q report oﬁ aétivities of Catholic educators
in instructioﬁai television indicated, for example, that

The Catholic schools of Pittsburgh are taking a prom-
‘inent part in the in-school (television) programs.
There are 1,123 classrooms in the diocese which are
currently using television for basic instructilion in
scilence, in physics and in developmental reading....
Teachers ... are taking in-service work in develop-
mental reading. Teachers from the diocesan schools
have taught in-school programs over these stations.
Diocesan elementary and secondary schools in Boston,
New Orleans, St. Louis, and Raleigh are also using
television for direct teaching.?

Several Catholic schools are currently using closed-
circuit television for at least part of their regular
’”) instruction. On the college level this number includes
- Dayton, Detroit, Duguesne, Fordham, Georgetown, Loyola
of Chicago, Marquette, and Notre Dame. De La Salle
High School and Ursuline Academy of Dallas use CCTV for

high school subjects.?®
This report listed numerous local activities by Catholic

educators in the fileld of instructional television. Such

experience with television as a medium had demonstirated to
some Catholic educators such as Father Dempsey that

TV operates in its own peculiar way so 'we must
accommodate outselves and our materlals to its demands
as a medium. If it is used at all, 1t must be allowed
to operate effectively both as television and as edu-
cation. In our enthusilasm for a new, promlsing medium,

l'Frymire, private interview.

2 Culkin, "Television in the Service of Education,"
p. 33. ’
- 3 1pid., p. 36.
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we must ihsiSt on good education and bend the medium
to do a worthwhile educational job.!"

Above all, the leadership of one man, Reverend John _ ,

M. Culkin, S.J., was responsible for the development of ITFS

on the diocesan school system level. It was Culkin who

"stimulated dioceses to take a giant step into the age of
electronic education."2 A long-time advocate of instruc-

tional television, Culkin warned his. fellow Catholic edu-

cators that

Leadership will fall only to those who share the respon-
sibilities of the pioneer stages. It is possible to be
"too late,”™ and some schools will find that they have
unwittingly built themselves into an electronic ghetto
where they meet with groups of fifty or one hundred,
while others are reaching for thousands. In an enter-

B prise of such moment for education, we can afford to ' 5

( 3 have no bystanders in the ranks of Catholic education. f
Educational television will be as effective as its
leaders. If not us, who? If not now, when?

When ITFS was considered by the ITFS, Culkin assumed the

rule of leadership in informing Catholic educators of the
potential of instructional television in general and ITFS

in particular, of advising local administrators and guiding

the development of several diocesan ITFS projects. "If :
Catholic education has been somewhat slow to take full ad-

vantage of educational television," he told his colleagues, v }

1 Dempsey, "Promise of Microwave ETV," p. 22.

2

e 47 ot Ay ey 4 Pt B 1 e £ e

Ot'Shea, p. 1.

3 Culkin, "Television in the Service of Education," 3
p. 24, . ;
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nit is not too late to head off the movement at the pass."l
ITFS offered Catholic education the opportunity it needed -
for action. In his position as edvcational television cbn—.
sultant to the National Catholic Education Association,
Culkin assumed the role of herald cf ITFs; Operating on the
expressed theory '"that tomorrow is that period of time which
is 24 hours away from today."2 Culkin responded immediately
and dynamically to the authorization of ITFS. Dufing the
first years of ITFS he spoke wildely ét_Catholic education
conferences, biships' meeﬁings; religious communiﬁies and
with individual administrators, extolling the opportuniéy
presented to Catho;ic education by ITFS.

Culkin was able to prdvide the advice and expertise
that was 1acking.in the public school domain where no organi-
zation had assumed such a leadership role. In meetings with
diocesan representatives he discussed the technical aspects
of 2500 Mz television, including "transmitter quality,

vendor reliability, capable consultantative help, and fi-

‘ nances.”3 Of utmost importance in considering the hardware

for ITFS and its installation, he warned potential users,

1 Gulkin, "ETV (and Catholic Education) Zoom In or
Fade Out," America, CVI (November 1ll, 1961), p. 174, :

2 Tpid.

3 0'Shea, p. 1.
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were "a good consulting engineer and alert legal counsel."l
He advocated limited local programming at the outset becausé
flack of neceséary time;_knowledgeable persoﬁnel and sult-
able resources" produce prograﬁs of less than desired qual-
ity. In general Culkin outlined for fhose contemplating the
use of ITFS a pqliqy of "slow—fast—siow"-which meaﬁt that
"persons involved for the first time in 2500 megacycle tele-
vision need"to be slowed doﬁn éarly in the game unfil it 1is
obvious that they know what they are doing, then speeded up
to keep them interested and involved, and finally slowed
down agaln to make sure they are telling the public all the
facts--advantages and limitations of the medium rather than
overenthuslastic, distorted views of ITFS."2

Culkin's leadership and diligence influenced many
of th; nation's largest dioceses to apply for reservations
for ITFS channels. Not all of these systems ha&e subse-
quently activated their channels, but at one point Catholic
s&stems held 74 of a total of 84 channel reservations in the
country with four Catholic school systems holding a total of

3

61 channels -in several metropolitan areas.

1 uipps (2500 Mc/s)," Audiovisual Instruction, XI

2 Ipid.

3 Donald F. Mikes, "The Development of the Instruc-

tional Television Fixed Service (unpublished paper, Univer-
sity of Maryland, April 22, 1969), p. 21,
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Bradley demonstration

Tnherent in the original Rule Making establishing
ITFES and i the plans for diocesan cchool systems was the
concept of a multi-channel extended range facility. The

first demonstratioh of the practical utility of low power,

extended range, multi-channel transmission via ITFS was
conducted in January 1965 by Bradley University in Peoria,
Illinois. At this demonstrationufor "over 100 school admin-
istrators, superintendents énd teachers," an omnidirectional
signal in color was brbadéast in Peoria and received at a

; school fifteen miles distant in Morton, Il].inois.l From an
engineering standpoint the Bradley system demonstrated the
technical feasibility of extending the range of ITFS beyond
the geograpﬁic bounds of the local school system. To demon-
stra@e’this capability, Dr. Philip Weinberg, Director of the
ITFé system and Head of the Electronical Engineering Depart-
ment at Bradley, employed new engineering techniques and
prototypes of specialiy designed 2500 MHz equipment. "If
you added up all the serial numbers of all the compénent
'parts of thé system," Weinberg recails, "they would have

added up to less than 100." ——

1 Weinberg, "Microwave ETV," p. 21.

2 Philip A. Weinberg, private interview held in
Peoria, Illinois, August 20, 1969. :
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Federal funding for ITI'S

The technical potential of ITIFS became an economig

possibilit; with the paséagé of major federal.legislation
in support of education. The maturity of_the engineering
design and of carefully conceiveq plans coincided with the
federal progfam of assistance for technology which reached
its péak with passage of the Elementary»Secondary Education
Act and the Highér Education Acts in'l965.l Technology and
available funding "meshed together so that we find the fed-
eral government not only made the frequencies avallable
through the FCC but also, thréugh the actions of HEW,
brought into being a substantial number of the total ITFS
systems now in operation.”2

. The ESEA (Public Law 83-10), authorizéd in April
1965%'did not mention ITFS specifically; funding for instruc-
tional television facilities was authorized under Title 1I |
which supported Supplementary and Education Centers and

Services. Several school systems were also eligible for

‘ funding for ITFS development under Title I of ESFA which

provided Financial Assistance to Local Educational Agencies
for the Education of Low-Income Famllies. Major funding for

the development of instructional television facilities was

1 . . . .
Prymire, private 1nterview.

2 Ibid.
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also available under the Higher Education Act of 1965,
specifically Title I, for Construction of Graduate Academic
Facilities and Title VI, Financial /ssistance of the Improv:s-
ment of Uﬁdergraduate Instruction, Some ITFS systems were
also developed with federal funds under the Nursing Educa-
tion Act.

In order to encoufage development of ITFS systems
under fedefal assistance programs the Committee for the Full
Development of ITHS undertook a campaign to disseminate
information about the nature of ITFS and techniques for
establishing local systems, The.major effort at information
dissemination was the publication of an ITFS brochure spon-
sored by the Education Indgstries Association, the National
Asséqiation'of Educational Broadcasters, the FCC and the
New fork State Department of Education. The booklet, edited
by Df. Bernarr Cooper of New York State, Drl Robert Hilliard
of the Commission and pr; Harold Wigren of the Department
of Audiovisual Instruétion, NEA, entitled ITFS: What It Is ..
How to Plan",.was published in 1967 oy the NEA. Through the
efforts of the Committee, 15,000 copies of the booklet were

distributed to potential users of 2500 MHz television.

Developmen’ of college and university ITFS systems

Unparalleled pressures of enrollment, changing cur-

riculum demands and new services, combined with passage of
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the federal legislation in support of instructional tele-
vislion, spurred thc¢ developmeric of major ITHS systems at
the highctr education level. These 3ystems frequently repre-
sent new organization patterns and, to a large extent, have
iricluded advanced engineering techniques in their original
design.

In many ways, the development of ITKFS at the higher
education level is analogous to its development within the
diocesan school systems. In the first place, colleges and
universities had experience with the nedium of television,
particularly with closed circuit television. The 1962 sur-
vey of CCTV facilities indicated that:

The most rapid growth of closed--circuit television has
been in the institutions of higher learning. There is
evidence to support the fact that higher education, due
to pressing enrollment problems and the shortage of
highly skilled instructors, will continue to expand its
use of CCTV.!
As early as 1962,\however, planners considered the problem
of off-campus telévision distribution. The New York State
Plan for the development of instructional television cau-
tioned
that consideration be given to the practicality of
inter-connection of campus television production cen-
ters with educational television broadcast stations
and/or with other campus television centers if such
would prove educationally desirable. With proper tele-

vision recording equipment, or transmitter interconnec-
tion, some of the campus television units could develop

1 pavi, corv Survey, 1962, p. 76.
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into production centers for remote educut.ion television
stations or for distribution around the network.®

Secondly, the need for new methods of instruction at
the college and university levels was urgent. Traditional
methods are inadequate to meet the demands presented by un-
precedented numbers of students; multi-campus institutions
bring problems of administrative and instructional communica-
tion; faculty and resources cannot keep pace with radical
curriculum changes and the current information explosion;
institutions are called upon to produce unparalleled numbers
of professional personnel for education, medicine and indus-
try, to re-train personnel flor these professions, and to
continue the education of those in the professions. Instruc—
tional television presents one method available to signifi.-
cantly increase the range of existing resources at a minimum
increase in cost. The catalog of the Association for Con-
tinuing Education. at Stanford University describes the
problems which necessitated the development of the ITKS
system at Stanford:

Tremendous student population growth ... combined with
the rapid obsolescence of skills resulting from the ever-
expanding body of knowledge in both technical and ad-
ministrative fields of modern business and industry has
created a crisis in education. One solution to the prob-
lem is through utilization of modern, well-managed
commurication techniques. Specifically, closed circuit

television will provide the opportunity to bring more
and more student/employees into a direct teaching

X Quoted in CCTV Survey, 1962, pp. 76-77.

t .
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relationship with the best educators available, while
doing so at moderate cost. This objective is to be
achieved through unification of available educational
resources, while at the same time centralizing the re-
quirements of participating locul industry.

In describing this utilization of closed-cireuit

television, including ITFS, the 1967 survey of CCTV/ITFS

systems observes that

The use of television in certain situations to lncrease
the range of "normal® classroom instruction is a legiti-
mate use of the medium. CCTV has helped many institu-
tions meet the problems caused by rapidly increasing
enrollments and the continuing shortage of qualified

instructors.?
This same study continues, however, observing that

In many institutions of higher learning such use, after
long years of supplementary uses of the medium, has
finally brought CCTV to economical stability and made
possible continuation of more esoteric uses and experi-
mentation with ways of improving instruction.

+

This fact is significant, for many of the innovative develop-
ments in the use of instructional television, including
ITFS . have been introduced by the engineering departments,

or departments of radio and television, at colleges and

universities. The operation of the Bradley University ITFS

facility by the Department of Electrical Engineering pro-

vides one example, while the extensive continuing education

1 Association for Continuinz Education, Catalog,
1969, n.p.

2 DAVI, CCTV Survey, 1967, p. 2.

3 Ibid., p. 3.
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program operated by Stanford University represents a unique
application of instructional television in the "first really
substanti«l attempt to cut down the need to move students
and to bring lessons to the students."l

- Institutions of higher education, particularly
private colleges and universities, enjby the independence
necessary to make the majbr"commitment in terms of financial
investment and stalf required for effective development of
an insﬁructional television system. Because of this admin-
istrative independence, complemented by a variety of programs
for federal funding available to institutions for coopera-
tive programs, for training in special professional areas
and for experimentation, ITFS systems at the higher educa-

tion level offer the greatest promise for future quantita-

tive growth and development.2

Cooperation Among Institutions and Systems in the

Development of ITFS

Public-school systems

The practical necessity and engineering feasibility
of extending the range of ITFS frequently demanded'gew

organizational patterns within school administrations in

¥rymire, private interview.

2 Cooper, private interview.
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order ﬁo transcend traditional geographic boundaries. The
Bradley system is unique in this respect as well: the ITFS
system opcrated by Bradley serves not the University but th=
échooi systems in the surrounding communities.

Historically, the system was conceived by the Illinois
Valley Educational Television Association, formed in 1964 to
represent area school districts, parochial schools, local
hospitals and industry.l In the fall of 1964 the Board of
the IVETA requested Bradley University to develdp a multi-
channel television service available to érea échool systems
on a fee basis. Having demonstrated the technical feasibil-
ity of ITFS as one gspect of a total regional television
network, the Bradley system, in September 1965, began broad-
casting educational programming to over 8,000 students in
22 parochial and public schools in five separate rural aﬁd
urban communities .

Though Bradley first demonstrated the engineering
design necessary for a broad-based ITFS system, several
other communities had also developed the type of organiza-
tional structure necessary for cooperative development of
an ITFS system. An early example of regional éoopératioq is

the New Trier (Illinois) Township Instructional Television

1 Weinberg, "Multi-channel Microwave," 22.

2 Weinberg, "Microwave ETV," 23.
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Counpil. As éarly as 1961 the New.Tqier High School and six
feeder elementaf& school districts considered television as
an answer.vo problems of communiceirion and duplication of
effort among the seven éeparate school digtricts, each with
its own Board of Education and Superintendent of Schools.
The goa® of the Council was "to provide for all seven dis-
tricts those things that they could do better in common than
on their own, for the high school to take the lead in some

. 1
areas, and to provide more resources to students."

In 1965
the New Trier High School applied,fof an ITPS construction
permit in the name of the Council.

Another example of an exisfing cooperative program
vhich lookéd to ITFS was the Midwest Program for Airborne
Television Instruction (MPATI). MPATI was a non-profit edu-
cational organization whose corporate members represented
public, private and parochial schools in a six-state region
consisting of Indiana, Illinois, Kentucky, Michigan, Ohio
and Wisconsin. The organization was formed "to prpvide
every city, village or crossroads school with access by

means of television to a wide range of quality instructional

material at a small cost."2 To achieve this goal, MPATI,

_
=~ Robert W. Pirsein, private interview in Winnetka,
Illinois, August 18, 1969.

2 Federal Communications Commission, Docket No.
15201, FCC 65-588, adopted June 30, 1965, p. 2. :
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operating on an ekperimentai license, began in 1961 broad-
casting instructional programming from a DC-6 aircraft
hovering 95 22,000 feet in the areca of Montpelier, Indiana.
In October 1963 MPATI épplied for regular status for the
use of frequencies in the upper UHF band.

The FCC in its Report and Order on Docket 15201,
dénied MPATI'S request for UHF channels, adding that "the
Commission will eﬁtertain an application from Midwest Pro-
gram for Airborne Television Instruction, Inc. for six-
channel operation in the 2500-2690 Mc/s band."l In March .
1966 the Commission waived the limit of five channels per
licensee.to authorize construction permits for six ITFS

channels to MPATI.2

. Ibid., p. 4.

. 2 Potential users of ITKFS within the region served
by MPATI expressed concern over the possible preemption of
ITFS ground frequencies by air-borne ITES distribution. In
Cleveland, particularly, concern over MPATI's plans was one
of the factors in the subsequent freeze on ITFS applica-
tions. In fact, the concern was not entirely warranted, .
since the same principles of directed antenna applicable to
ground-based ITFS were inherent in air-borne distribution.
Mclvor Parker explained the principles to the Committee for
the Full Development of ITEFS: "If you have the recelving
ends of the system looking away from the aircraft, then they
would not suffer interference from the airborne operation,
and if you have the ground-based receivers for reception
looking away from the ailrcraft, again you get some continua--
tion and again they could operate on the same channel with-
out interference." [Federal Communications Commission, .
Official Report of Proceedings of the National Committee for
the Full Development of ITFS (Washington, D.C., March 15,
1966), p. 87.] The entire questions was moot, however, for
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'Local cooperation to obtain federal funding

Local cooperative efforts took on new significance
as public school systems made plantg to apply for federal

fundiné. In the Pedria area, for example, Weinberg reported

that:
In the fall of 1966 ... 29 communities will be partici-
pating (in the ITFS system). The principal additions
were two rural counties ... with more than 40 schools.

... Thée rural additions were made possible because of
the cooperative actions, on a county-wide basis, cf the
school boards and administrators in pooling their allot-
ments under Title I of the Elementary-Secondary Educa-
tion Act. Some of the school districts had such small
individual allotments it seemed hardly worth the effort
to develop a program to satisfy the requirements imposed
by the state and federal agencies. Under the leadership
of the county school superintendents, joint proposals
were developed. Although a sizable portion of the ini--
tial allotments were used for hardware, the establish-
ment of such a communications link has created unlimited
utilization opportunities.!

Harold L. Coles, Superintendent of Schools in Fresno County
(California) described a similar cooperative effort among
his schools:

The unique and urgent needs of culturally and economi-
cally disadvantages pupils in Fresno County was the
single most important reason for the immediate provi=
sion of 2500 MHz system....One fourth of the 116,328
pupils enrolled in the. school systems of Fresno County
represent families of low income. In order to provide
special educational opportunity for disadvantaged pupils
through ITV, the Fresno County Superintendent of Schools
authorized members of his staff to prepare a project
application under the Elementary and Secondary Education

MPATI later dismissed is construction permits and the DC-6
has since been grounded.

1 Weinberg, "Microwave ETV, 21.
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Act, Title I, for the cooperative use of unused or
una]located Iunds on behalf of the school districts of
Fresno County. Each school district Board of Trustees
authorized such action by -a duly adopted resolution.
This anplication was approved ty the State Board of
Education....Each district transferred its funds by
warrant to the applicant district which, in turn, trans-
ferred said monies to the County Superintendent for
official expenditures.’

This type of coopérativs planning for the development of
ITFS systems was repeated in numerous other areas State-
wide telecommunLcatlons programs and programs for the expen-
diture of federal funds have done much to foster and to

coordinate this type of cooperative venture

College ggg uriiversity systems

Inter-institutional cooperationhin the development
of ITFS systems at the higher education level is, to a large
exten%, the reason for the relative success of the systems
at this level. The variety of organizational patterns are
not easily categorizéd; therefore, a brief description of .
various individual cooperative efforts provides a more coni-

prehensive picture of developments:

A.. Stanford University Association for Continuing

Education. The Engineering Department of Stanford Unlverslty

in Palo Alto, California began work in 1954 to develop a

1 Harold L. Coles, Superintendent of Schools, Fresno
County, California, Public Schools, Report on ITFS program
(Mlmrograohed)
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program in continuing education by.which the engineering
department made avéilable graduate level courses to part-
time students who worked for local- - industry. The fact that
students in the contiﬁuing education program were required
to meet the regular class schedules on campus presented
problems, however: courses were frequently taken because
theylwere scheduled in convenient time pepiods; students
were forced to commute long distances and in busy rush hour
traffic; Dbusinessmen, frequently called out of town on
business, were unable to make up missed clasé work; the
fact that enrollment in the program was limited to degree-
seeking candidates Was not in the spirit of continuing
eduéation.

In 1967 Joseph Pettit was appointed by Dr. Donald
Grace, Associate Dean of the School of Engineering, to inves-
tigate, plan and install an ITFS system designed to eliminate
existing problems by carrying tﬁe courses, Via television,
to the actual industrial locations. The program developed
by the School of Engineering has, since its inception,
expanded to incorporate other disciplines and other institu-

tions:

Quite early in the organizational procedures, industry
iden% . fied areas of instructisr, other than graduate
engineering, that it wished to make available to 1its
employees. At the same time, participating institutions
other than Stanford, also identified course work they
wished to offer to on-campus enrdllees as a partlal or
compiete study experience. Accordingly the following
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method was worked out:

1. An additional structure known as the Associlation for
Continuing Education was organized with a board of
ten representing the various industries and one repre-
senvative from Stanford; _

2. This non-profit educational group has its own execu-
tive head who organizes and causes the non-graduate
engineering courses to be videotaped or offered
"live". .

3. The times of broadcast on the Instructional Television
Fixed Service system are those which are not used by

. Stanford University for its own graduate offerings.

Iy, The offerings are for credit or non-credit depending
upon the institution through which the student enrolls.

5. The Association for Continuing Education is valuable
in that it frees Stanford University of the responsi-
bility for the level of academic excellenca of the
non-Stanford courses.’®

At present, San Jose State and the University of Santa Clara

are in the process of preparing coursés to be offered by ACH.
The ACE Business Management Institute will offer certificates
in several.areas while Stanford will continue to offer gradu-
ate engineering courses and non-credit courses in engineeriﬁg
and .such interdisciplinary courses as mathematics.

Each participating industry agrees to meet certain mini-
mum specifications in establishing its receiving site
and monitoring classroom....Each participating industry
makes a one-time-only contribution in capitalization
support of the multi-channel network based on its annual
gross sales. The contribution is used to acgquire origi-
nation and transmission facilities at Stanford and to
establish a fund to enable the University to continue

to maintain and improve the technical facility....Opera-
tion of the Continuing Education Project is financed by

1 Bernarr Cooper and William J. Halligan, "ESEA
"Title V: Professional Improvement," project report by the
New York State Department of Education, Division of Educa-
tional Communications, Bureau of Mass Communications, 1969.
(Mimeographed.) ‘
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a matching per credit tuition to industry of $45.00 and
a supplemental television charge of $20.00 per credit
hour, paid by each participating student.'

One unique feature of the ACE systei. is that all lectures
are presénted live,

Both Stanford and individual companies have the right

to make tapes of the lectures, but none will be rebroad-
cast. Stanford's tapes may be used by profiessors in
self-evaluation of their teaching methods and, perhaps,.
for student make-up work. Companies' tapes may be used
for make-up and review work; they must, however, erase
their tapes at the concluslon ol each term to protect
the professors' copyright privileges.

A second important feature of the ACE system is a two-way FM
radio which links the instructor and each of his students.

Any student, whether he is in the studio classroom face-
to-face witn the instructor or in the classroom "just
down the hall" from his working office, can mcrely reach
for his microphone and ask questions or seek clarifica-
tion whenever he so desires. His question as well as
the instructor's answer are simultaneously heard by each
student in each classroom regardless of location. The
free exchange of communications between student and in-
structor so vital to the 1earn3ng process is thereby
maintained.

The technical aspects of the response system developed by
Stanford, and the poséible development of this system for
both voice and data transmission, have taken on added sig-

nificance with the 1969 regularization of the service

1 1pid., p. 5. T

~

€ nNew Television Facilities Help Teach Off-Campus
Engineers," Stanford Engineering News, LXVIII (May 1969),
n.p.

_ 3 Association for Continuing Education, Descriptive
brochure.
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previously operated by Stanford on an experimental basis.

B. The Association for Graduate Education and

Research of North Texas (TAGER). TAGER was chartered in

August 1965 by

Northern Texas:

the University
versity, Texas
College, Texas

The purpose of

seven private universities and colleges of
Southwest Center for Advanced Studies of

of Texas at Dallas, Southern Methodist Uni-

Christian University, Austin College, Bishop

Wesleyan Collegg and the University of Dallas._

the Association was to promote graduate edu-

cation and research through cooperative program development

and sharing of

resources. An educational closed-circuit

television network, interconnecting the educational insti-

tutions and industrial receiving locations in the region,

began operation in September 1967.l The TAGER catalog

describes the purpose of instructional television:

The logistics of transporting either students or faculty
between campuses of participating institutions presented

4 major obs

tacle to immediate large scale cooperation.

However, member institutions recognized that a closed-
circuit television network with talkback facilities
would bridge the distances involved and provide an
essential tool to accomplish efficient and 1mmed1atv_
educatlonal cooperative opportunltnes.z

In January 1970 TAGER applied for eight channels in the 2500

MHz range in order to "provide TAGERs immediate requirements

L Letter, George E. Krutilek, March 6, 1970, p. 2.

2

The Association for Graduate Education and Research

of North Texas, Catalog, 1969.
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( for more receiving locations in the Dallas and Forth Wort
area."l In technical and ecducational design the TAGER and

the ACE systems are similar.

¢. Rochester Institute of Technology. The R.I.T.
television center represents a different type of organization
structure. R.I.T. operates the Center which "was created
and exists primarily to improve instruction at the Insti-
tute." (Brochure) The R.I.T. center produces programs for
the Institute and maintains a videotapé library. In addition,
however, programs originated in the R.I.T. center are trans-
mitted by ITK3 to the Rochester area. Institutions which

desire to receive the R.I.T. signal install a receiving.

PR

antenna and converting device; at present two four-year
colleges, Nazareth and St. John Fisher, are cooperating with
R.I.T. in a.consortium which permits the exchange of credit
and services between the three institutions.

D. Marquette University. As early as 1959 Marquette

University in Milwaukee, Wisconsin, began consideration of
coopérative programming with several smaller four-year col=
leges in the Milwaukee area. With funds available ﬁnder
Title VI of.the Higher Education Act the institutions acti-
vated plans for ﬁhe cooperative exchange of undergraduate

instruction, particularly in the field of nursing. In the

1 Krutiiek, letter, p. 1.
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cooperative venture Marquette has developed prograhs which

are avallable to the area colleges; at present Cardinal

-Stritch Ccllege and Alverno Collegc, as well as the Marquethe

University College of Nursing, are participating in the
program. Industrial plans have approached Marquette Uni-
versity in order to develop the type of industrial program--
ming availgble through ACE and TAGER.l

E. 1Indiana University. The ITPFS channels allocated

to Indiana University in Bloomington actually serve a con-
sortium of colleges and universities which are members of
the Indiana Higher Education Telecommunications System. The
two ITPFS channels relay programming of the IHETS to students
in several university locations, includihg the campuses of
Indiapa University, Purdue University, Indiana State Uni-
versity and Ball State. In addition, these same ITFS chan-
nels serve to relay programming from the Indiana University
Medical Center to nursing school and hospital locations
through the Medical Educational Resources Program operated

by the Indiana University Medical Center.

Medical éystems

Medical schools, nursing schools and hospitals have,

in recent

A

vzars, developed extensiv¢ programs and pre- and

1 Bedwell, private interview.
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in-service training of medical persoﬁnel. In several cases,
these programs represent consortia of institutions which have
shared'prsgramming_on closed-circuiv television and video-
tape internal distribution systems. ‘Several of these exist-
ing cooperative programs have now begun to plan for and to
employ ITFS as one method of distributing medical education
resources to staff and students on location in hospitals and
medical schools. |

The inclusion of the Medical Educational Resources
Program within the Indiana Higher Education Telecommunica-
tions -System represents one example of the employment of
ITFS in medical education. The MERP, operating under the
Medical School administration at Indiana Univefsity has,
since 1967, provided videofaped programming to several.insti—
tutions. Beginning in late 1969, the facilities of MERP have
been expanded to relay videotaped programming to institutions
in distant locations which formerly were on the vlideotape |
mailing circuit. The MERP, currently working through the
Indiana Higher Educatlon Telecommunications System, antici-
pates the eventual development of an Indiana Medical Tele-
vision Network to further extend these resources in t§r§§
both of distance and of programming. _

The ITFS system operated by the Wayne State University
Instructional Technology Center serves a coalition of insti-

tutions offering nurses training programs. The coalition
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received a five-year grant from the Nursing Education Act‘
to "significantly increase the number of Registered Nurses
graduated” and to "raisc the learning level" of the Students.l
The ITFS system distributes centrally designed and produced
programs. From the point of view of instruction, all lessons
are based on léarning objectives agreed upon by representa-
tives of each member of the coalition; eaph lesson, before
it is distributed, 1s evaluated in terms of the stated objec-
tives.2 | |

Since 1967 the Fuiton~DeKalb Hospital Authority in
Atlanta, Georgla has operated an.ITFS facllity which trans-
mits medical education programs from Emory University Medi-
cal School to more than 1000 students in training programs
both pre- and in-service. The Unlversity of Cincinnati,
Department of Biomedical Communication has recently begun a
similar program for Cincinnati region medical personnel.
In Milwaulcee, the Regionél Medical Instructional Television
Staticn serves Several hundred physicians, nurses and
students at ten hospitals and schools. Construction permits
have also béen granted to the University of Alabama at
Birmingham for an ITFS system which will be operated as a

Community Medical Televislon network to distribute clinical

Tintera, private interview.

2 Ibid.
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conferences, seminars and courées for practicing physicians
and related health groups. A similar program is planned by
the University of Texés Graduate Sci10ol of Biomedical Scierces
at. Houston which has been granted construction permits for
two ITFS channels which will be activated to extend the
coverage of the Medical Community.Television System now

serving twenty institutions in the Houston area.

Inter-diocesan cooperation

A different_type of cooperative effort is represented

‘by the organization of diocesan ITFS systems for the produc-

tion,'purchase and rental of prograﬁming and for the coopera-
tive.purchase of equipment. By early 1967 four major
diocesan systems—--New York, Brooklyn, Detroit and Miami--
were on the air, "Los Angeles was to be operating in a matter
of weeks (and) the Federal Communications Commission had
granted permits to eléven other dioceses to construct similar
systéms.”l Father Culkin, in order to coordinate.the activi-
ties of these systems, invited representatives of the
dioceses to a meeting to discuss plans for cooperative pos-
sibilities. To insure attendance thé February 1967 meeting
was held in Fort Lauderdale, Florida. I

A5 this meeting the representatives of the ITFS

systems formed the Inter-diocesan Television Associates.

1 O'Shea, p. 2.
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Purpose of this organizatioﬁ was to provide a means for
diccesan systems to pool their efforts in applying for
financial «ld, in planning and prccucing programs and in
purchasing programs, materials and equipment.l The incor-
poration notice of the ITA establishes the folloviing goals:

1. To encourage the establishment and development of the
use of educational television and instructional tele-
vision fixed service in Catholic schools as well as
in public and other private schools,

2., To coordinate the activities of Catholic schools
throughout the U.S. relating to the use of instruc-
tional television fixed service,

3. To advise and counsel interested educational insti-
tutions in the planning of and preparations for the
usage of ITFES

. To collage and disseminate information, visual aids
and any other materials useful to educatiocnal insti-
tutions which are engaged in the use of ITFS or which
plan to engage in the use of ITFS,

5. To establish and develop centralized television film
and videotaps libraries which will furnlsh to members
programs of a high caliber,

6. To establish and develop production centers which will
produce instructional programming peculiarly attuned
to the needs of Catholic elementary and secondary
schools as well as to make similar programing avall-
able for other public and private school systems,

T. To engage in any and all lawful activities incidental
to the foreg01nw purposes except as restricted
herein.?

This group conuvinues to meet, to work to coordinate activi-
ties of member dioceses and to disseminate information

about ITV

1 1big.

Incorporation Notice, Interdiocesan Television
Associates. : '
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Chapter V .

Determining and Developing the Unique Role of ITFS

Cooperative efforts among school systems, colleges
and universities and educational groups offer-economies in
terms of programming and facllities, but do not insure econ-

omies in terms of spectrum utilization. Increased interest

~in ITFS, combined with extensive federal funding, caused

concern on the part of many individuals and interest groups
over the immiﬁent danger of spectrum saturation ir. some geo-
graphic areas. Many authorities, such as Frymire, expressed
the urgency of the problem and the necessity of insuring the
fullest possible development of limited channels "through
the best possible engineering design of each system;"l

The engineering goal expressed by Frymire may be
facilitated through the‘careful coordination of plans for
the development of ITPS systems in the perspective of the
total telecommunications needs of a community; it may also
be insured through actions of the Commission in regulating

individual systems designs and in establishing priorities

i . . . .
Frymire, private interview.
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in the granting of ITFS permits. Local efforts at coordina-
tion range from computer-based channel allocations plans to
the consorcium in Cleveland by whicl individual users poolad
their channels in favor of.an allocation of time. To date,
the Commission has not altered to any great'extent i1ts tradi-

tional policy in assigning or regulating channels.

Cooperative Efforts

Committee for %tne Full Development of ITFS

Several members of the Committee for the Full Devel-
opment of ITFS recognized the danger and, from the beginning,
had encouraged the development of local committees to coordi-
nate regional development of ITFS. Committees_were estab-
lished, but the national group encountered difficulties in
implementing any meaningful éontrol. Cooper brdached_the
subject at the March 15, 1966 meeting of the Committee for
the Full Development of ITFS in a question to Chairman
Robert E. Lee:

The ,uesticn has been to what extent will the FCC look

with favei on subregional groups....Do they have your
blessing? Do they have your approval to advise, coordi-
nate and the like? How much power?...They want to be

effective, and they feel they can be most effectlve if
the FPCC will indicate 1ts approval. S

In his rcsponse to Cooper's questicn Commissioner Lee sum-

. marized the basic problem confronting the Committee today:

1 official Report of Proceedings, March 15, 1966, p.

91.
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Of course, I think all of them will have to understand
that the whole operation (of the committee).is purely
advisory, and there is no real legal authority that they
have. I think they have a real, practical influence

with us....When they call somevhing to our attention
within their competence, thzy are ... going to get a
little more consideration than the average citizen....I

think it should be made quite clear there really is no
legal authority. Ve are cooperating in this effort.’

At the January 1967 meeting of the Committee the problem of
efficacy and organization were considered in depth. Again,
the problem was stated by Frymire:

This is a particular problem that we have been faced with
since the outset of the establishment of the National
Committee. Nc procedure or system ... We have not
adopted a system of appointing state committees or local
committees; we have never established criteria for
doing this, nor have we ever adopted or suggested a
method of communication and how the communication should
be maintained and what it should contain, either from
the Commission or from the regional chairmen, or from
the state committees on up to the Commission. It has
been a very haphazard program, one that has thrown

an unusual burden on the part of the regional chairmen
anéd certainly on the part ‘of some of the active state
chairmen. It seems to me that we may now be at a point
in time where we should regularize our-procedures in

some way or other.?

In spite of Frymire's and Cooper's protests, no

o e
decisive action was taken to alleviate the problem of inef-

fectiveness of the Committee. The FCC did rule on Janu-

ary 16, 1967, that recommendations of ITFS committees be

sought on ITFS applications:

Ibid., p. 91

Ibid., p. 119.
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The Federal Communications Commission has announced
changes in Form 330D, "ppplication for Authority to
Construct or Make Changes in an Instructional Tele-~
vision Fixed Station," designed to achieve more effi-
cient use of available froquencies. '

The revised form calls for acdditional information con-
cerning if end when additional channels ... will be
applied for, the boundaries of all adjoining school
districts, and the location of proposed transmitters.
An extra copy of Sections I and V of the form will be
filed and forwarded to the appropriate subcomnlittee
of the Commifttee for the Full Development of the
TnsTructional Television rfixed Service, and their com-
Tents and recommendations solicited.? (ITalics mire)

This ruling did not appreciably improve communication among
the Committee or between the Committee and the Commission,
nor did it solve the problem that the Committee had no legal
authority.

Problems of poor organization and lack of authority
continue to limit the effectiveness of the National Commit-
tee. In addition, the Committee is compésed primarily of
educational broadcasters and administrators rather than in-
dividuals directly associated with the instructional aspects
of ITFS. Also, the Committee has no schedule for meeting
and has met annually at best. Meetings are generally held in
conjunction with regularly scheduled meetings of the NAEB,
regional instructional television groups or related events.

The 1970 meeting, held in San Francisco, represents the first

1 Federal Communications Commission, "Recommendations
of ITFS Committees to be Sought on Instructional TV Fixed
Applications," Public Notice -B, ghl7h, issued January 16,
1967, p. 1.
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atﬁempt by the Commission to schedule local and regional
meetings which might be attended by 6ther representatiVes
and meanbers of the Executive Committee. Since members of
the Ccnmittee travel at thelr own eXxpenSe, the tradition of
holding all meetings at FCC headqﬁarters in Washington, D.C;
has met with objections, particularly from West Coast reb~
resentatives. Commissioner H. Rex Lee, who, in late 1969,
replaced Commissioner Robert E. Lee as permanent chairman
of the Committee, expressed the ambiguity regarding the role
of the Committee at its February 1970 meeting:

I sat in on one of your annual meetings last year

and I saw Bob Lee chairing this ... and I wasn't quite
sure what the role of the Commission was.... 1t wasn't
until we started putting out notices ... after I had

taken on this job, that I found that (it) was set up by
eyecubtive order, and this was an FCC sponsored commit-
tee ... and this raised a question in my mind inmmediately.

Is this the most effective way to have a committee? Have
you advanced from the point that you should be weaned
from the FCC and maybe have an educationeal committee sit
in with the staff as an instant observer and assistant
... Maybe we should.... I think we need to face it very
squarely, because I think there's a real question here

as to how we can be most effective.... -

Local Efforts

As Cooper and Frymire indicated in their remarks,

the responsibility for cooperative planning at a regiogél

Ly

1 Pederal Communications Commission, Official Report
of Proceedings of the National Committee for the Full Develop-
ment of ITKS, San Francisco, California, February 27, 1970.
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1evel fell to the regional chairmen appointed by the Com-
mittee Tor the Full Development. The local sub-systems
appointed-by the reglonal chalrmen, in spite of their legal -
impotence, assumed much of the responsibility for the syste-
matic development of ITKES. Their assumption of responsi—
bility was based on the knowledge that

Since the first system that went on the air, by its

engineering design, would lay the base on which all

other systems would have to be built, it behooved us

to be sure that the first system was conceived and

designed with the best aspects of technical engineer-

ingland brotherly love as we could possibly put into
it.

St. Louis-North Circle Project

An early attempt at coordinating local development

"of ITIS was included within the North Circle Project conducted

by the cooperating schools of the St. Louls (Missouri) -subur-
ban area. The cooperating schools in the North Circle
Project applied for an Office of Education grant "to study
the feasibility of developing & comprehensive system for
delivering instructional materials; ani_ing routine admin-
istrative data, and exchanging teaching resources among
school districts within a metropolitan area. The projecf
attempted to discover alternatives both in hardware -and soft-

ware and their application to these three main generic

1 . . . .
Frymire, private interview.
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| areas."l In 1964 Pzul Andereck, Director of the Audio-
Visual Department of the suburban St. Louis Area, described
the ultimate goalé of the North Circle Project:

Over a twenty-five-year span, the ideca is to hook up
every classroom in Metropolitan St. Louis with regional
production centers ... and these regional or neighbor-
hood centers would be hooked up with our new audio-
visual centers. All day long there would be about ten
closed-circuit channels receivable, simultaneously, in
each classroom.... The eight centers would be co-opera-
tively owned and operated by the districts in each circle
or region. That way they would share personnel and equip-
ment costs with neighboring districts. Signals from any
of the eight centers could be routed through the Audio-
Visual center to any of the other centers. This would
allow interchange or sharing of programs.... Colleges in
our area would be linked into the network so that high
school students could take advanced placement courses.
Libraries and museums would be linked into the network
so that teachsrs could order materials from such sources,
and they would be delivered by television.... All day
long the system would be used for instructional purposes
by the participating schools; all night long we would be
sending films, filmstrips, tapes, still pictures, and
book materials down the lines. These materials willl be
held on the videotape recorders for playback at the

right time, the next day, by the teacher. The center
would have data processing equipment to schedule and
route all these signals. Tne same equipment would be
used for doing school financial and student accounting
for member schoouls.... Special lines would bring in the
MPATI and other televisioil programing not now receivable
in our schools.?

/“\‘

i

Phase B of the North Circle Project attempted to
determine what would happen if an applicant would initiate

a proposed system and what effect his appiication and. --

1 Letter, Calvin L. Owens, Assoclate Director, Audio-
Visual Education Department, Cooperating Schools of the St.
Louis Area, February 10, 1970.

( 2 Griffith and MacIennan, pp. 142-43.
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implehentation would have on future applibants. 'The prOgram,.
contracted to ‘McDonnel Automation Center, established the
design of a program and set of proccdures for candidates to.
follow.l In describing the purposes of the program the
June 1967 report of the study group stated: |

Although the North Circle plan for processing data honors
both technical and geographic information, it does not
comprehend political considerations. A technically de-
sirable point for signal emanation may- be polltlcalJy
undesirable or impossible.

Even if the proposed planning tool were to show how all
171 eligible applicants . in the St. Louis Area could ac-
tivate four non-interfering transmitters each, this total
accomplishment of such a plan is unlikely. It might be
a basic pattern toward which those who would activate
transmitters shculd strive, but it also represents the
pattern from which activators must necessarily deviate.
This deviation represents the political, economic, or
psychological reasons employed in system implementation.
Yet, a theoretically perfect rlan, modified by numerous
practical deviations from such a plan, would still seem
preferable and more efficient than random pléacement or
independent and minimal~thought planning.

Presuming that the North Circle planning tool would not
be adequate {to provide the required number of trans-
mitters to meet actual future demand, or that deviations
from this pilan would reduce the number of transmitters
to create a supply. unequal to demand, there still must
l'e some allocation plan to accompany any siting plan..

Even though the program presented in this report has not
yet been applied.... 1t is assumed that each area must

be prepared to contend with overdemand and inadequate
supply. Even with the best planning, and certainly if no
planning at all occurs, the eventuality of saturation
must be anticipated... .

From the start, it was assumed that the plan itself ...
must be self-enforcing. Since the Federal Communications

Owens, letter.
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Committee (sic) is committed to honoring applicants on

a first-come-Tirst-scrved basis and has nc power to
force any authorized applicant into a restrictive posi-
tion in comparison to another legitimate applicant, the
applicunts who do approach the ¥3C for pernission to
activate channels must do so with self-restraint. This
can be achieved through enlightened self-interest or '
under the influence of social pressure by peer school-
units whose favor is esteemed by the applicant....

It is hoped that development of siting plans and allo-
cation plans which eliminate surprise moves by neighbor
schools and which give applicants more assurance of
stable, continuing conditions and more channels of com-
munication would be preferred over non-planning. This

advantage could be a basic controlling factor, thus
ictive, negative action.®

eliminating the need for restri
The Higher Education Coordinating Council, an organization
composed of all levels of education in Metropolitaﬁ St.
Louis, formed an Ad Hoc Committee to assess the role of ITFS
service, to screen applicants and Lo coordinate activities
in the area. Subsequently, the Ad Hoc Committee has been
dissolved and a standing committee established who will hear
applications and make recommendations to the FCC. To date,

no school in the area has moved in the direction of utilizing

the existing ITFS facilities.?

.+ Warren A. Boecklen, et al., A Computer Study for
the Allocation of Channels and the Placement of Transmitters
Tor 2500 MAz Fixed Station Service in a Metropolitan Area
Containing Many Eligible Applicants for Licensing, report
prepared for the Cooperating Schools A-V Corporation of St.
Louis County (St. Louis, Missouri: Tnstructional Materials
Center Audio-Visual Department of the Cooperating School
District of the St. Louis Suburban Area, June, 1967), pp.

X-x1.

2 Owens, letter.
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Californlia-lLos Aﬁgeles

Frymire, who left the Educational Broadcasting
Branch at ¢tne Commissioﬂ to head tha California State Tele-
vision Advisory Committee, strongly advocated the develop-
ment of ITFS as a non-competitive aspect of educational
telecommunications;l His personal opinlon was reinforced
by a report of the consulting engineering firm of Hammet and
Edison, commissloned by the State of California ﬁo "design
a televislon system that would cover all of the cities in
California having a population greatér than a thousand
people." The Hammet and Edison report concluded that, in
light of crowded broadcast spectrum and the expense of cable,
"it .is very likely that the ITFS service will eventually
have to carry almost all of the instructional television
programs." |

At the same time, Frymire recognized that the solu-
tion to the problem of channel shortage lay in careful
englineering design. 1In 1966 the state plan for educational
television Frymire reported:

Present ¥CC rules 1limit such transmitters to relatively
low power and inhibit their use for wide-area coverage.

Frymire, private interview.

. Lawrence W. Templeton, "ITFS Channcl Allocatlons,'

Remarks delivered at the West Coast Assessment Conference

on ITFS Allocations (San Franci:co, Callfornna, May 4-6,
1967), p. 2.
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Assuming these limits are removed, there will remain the -
serious problem of more potential users than channeis
available.... Committees have been formed in an attempt
to improve ITF allocation efficiency through voluntary
enginearing coordination. Howevar, all qualified and
interested districts cannot be granted even a single
channel for their exclusive use. Thus, the identified
need for multichannel service will not be met. A major
recommendation of this study is that most of the ITF
channels be ccmmitted to the jurisdiction of an "educa-
tional common carrier" in each metropolitan area to

Serve a variety of school needs in much the same manner
as do the present ETV stations.... The present trend of
development in which facilities are installed, maintained
and operated exclusively by one district on a "first
come, first served" basis 1s unavoidably wasteful of
both frequencies and equipment in the metropolitan
areas.! ' (Italics mine)

Because of the reluctance of administrators to relinquish
local control of their ITFS systems tﬁe common carrier con-
cept proposed by Frymire was not accepted by California
educators.

Local and regional groﬁps in California were highly
successful, however, 1in cooperative approaches to.ITFS de-

velopment. In Los Angeles the problem of 1limitéed channels

was compoundéd by the fact that a majority of the 90 indus-
trial users operating in the 2500 MHz band as Operational

Pixed Stations were in the Los Angeles basin. The Archdiocese

of Los Angeles applied very early for 12 channels; by early

1966 several school systems, including Pasadena, Fullerton,

= Television Advisory Committee, State of California,
Educational Television in California: Existing Facilities,
Future needs and a plan for development (Sacramento, Calif.,

May 1, 1966), Section 1, p. 9.
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placentia, North Orange County Junior College, Long Beach,

Alhambra and Torraence, had expressed interest in applying

for ITES frequencies.l In January 1966 educational interests

in the Los Angeles area organized a committee to provide
iﬁformation to educators about ITFS, to sﬁudy the prospects
of saturation and to work out solutions to potential prob-.
lems. Chairman of this Advisory Committée, Allan Fink,
reported the early activities of the committee to the Com-
mittee for the Fuli Development of ITFS in March' 1966.

Early in the field when we discovered the number of
users already in the Los Angeles area 1 personally con-
tacted all of the industrial and governmental users to
share our concerns, and guickly, we discovered that our
future lay in working on a cooperative basis and closely
together.... On the 3rd of March this following body of
people came together to really take 1ts first real close
look at the problem:

We had:the Union 01l and Tidewater Associated Engineer-
ing Staff, the Los Angeles City Water & Power Department
of Engineering Staff, Socony Mobil Engineering Staff,
the Riverside County Governmental Agency representative
Tfrom the Engineering Department.

We had our educational station management represented....
We had the Office of the Los Angeles County Superintend-
ent of Schools represented with a number of people. The
Archdiocese was represented and the Pasaaena City
Schools, and a group of schools around Fullerton, Cali-
fornia,.:.. We had engineering representatives from RCA,
Iitton Industries and an engineering representing Pasa-
dena City Schools. That is quite a body of engineering
talents gathered, and ... I think it demonstrates the
vital interests that all these people have, the willing-
ness to come together t¢ identify the problems.?

1 Official Report of Procéedings, March 15, 1966,

p. 13.

2 Ipid., p. 9.
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This regional group, and others esfablished thfough—

out the state, did not have the authority to apply for fre-
quencies as Frymire had recommended, but it did have the
pecngnized4responsibilit§ to review all applications for
ITFS permits. 1In considering its charge, the Committee soon
admitted that

It would'be a rather conservative statement to say that

what we'need is some good engineering advice. We prob-

ably need an engineering allocation study to try to

determine what the best possible use of these frequen-

cies would be in our area. '
In light of this realization, the same consulting engineering
firm of Hammet and Edison was again éommissioned in 1966 to
propose solutions to the specific problems inherent in ITFS
development. In a report to the May 1967 West Coast ITFS
Assessment Conference on ITKFS allocations, held in San Fran-
cisco, Lawrence Templeton, representing Hammet and Edison,
described the alternatives considered by the firm and by
Frymire, in determining the best possible solutiOn.to the
potential problem of shortagé of channels:

First, a set of engineering rules similar to the FCC

rules in force for commercial broadcast television, but

more complicated to take into consideration that dis-

crimination that can be obtained from little receiving

dish antennas and the sharp transmitting patterns that

can be obtained. By only authorizing new systems that

conform to this set of rules, the multiplication factor--

that is to say an increased usag? of the channels avail-
able-~of about 3 would occur with the approach. The

1 Ipid., p. 12.
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drawback to this approach is that in a large city--when
the service begins to mature and there are very many
stations operating--the application of any set of engi-
neering rules, of any comprehensive set, and a comprehen-
sive gct would be néeded if this multiplication factor
were to be achieved, would be. very difficult simply be-
cause of the very large number of transmitters and
receivers which would have to be considered.

The second possibility was to prepare a computer program
that would follow the engineering rules approach. The
computer would be trained to consider all of the fine
structure, the fine detail of engineering of these sys-
tems, the antenna patterns, the transmitter heights,
receiver heights, the transmitter power, the effect of
the atmosphere of the signals, the effect of frequency
separations, a very large number of considerations could
be handled by the computer and for very large numbers of
transmitters and receivers at a reasonable cost.

The third alternative was the preparation of an alloca-
tions plan. The full allocations plan would determine
the requirements for channels in various locations,

: , school districts, population centers, and then would

} employ a computer to fill those reguirements. The allo-
! ; cation program would use the engineering computer pro-
gram just mentioned but would use it as a tool to select
channels for the school districts and the student popu-
lation that had to be served. The computer program
would consider each population center, and each school
district and assign channels to this district that could
be used without interferring with the systems of other
districts. So the output would be a complete plan. Each
school district would be assigned channels, and perhaps
within limits, transmitter locations, antenna patterns,
and antenna power. The channel multiplication factor
that might be obtained with this approach would be per-
haps as.great as 10; in other words, instead of 31
channels being available, perhaps 310 different program
services could be transmitted over the btasic 31 ITF
channels without serious interference.! — T

T~
N——

The Hammet and Edison Company program was field tested

in the Los Angeles area. Templeton reported that the Los

1 Templeton, pp. 7-8.

219




191

Angeles basin "was an.excelient test case because qf the 35
existing Operatiohal Fixed Stations and because there wvere
applicaticns on file for 22 TITFS tfansmitters and abouf 200
ITRS receivers." On the basis of the lield test, several
applicants in the area adjustment equipmeﬁt and dismissed
channel allocations.

Seve—-al other regions have subsequently employed the
computer program designed by Hammét and Edison in determin-

ing the engineering design of their ITFS systems.

Cleveland Metropolitan area

The type of common carrier concept envisioned by

Frymire met with greater acceptance iﬁ the Cleveland, Ohio,

( ’ metropolitan area. In early 1967 the Cleveland area was the
first in the nation where the potential problems of channel
saturatien threatened to become an immediate reality. The
first chanrel to go on the air in September 1964 was in
Parma, Ohio, a suburb of Cleveland. Soon after, the Cleve-
land Archdiocese applied for and received permits on twenty
ITFS channels. The Educational Research Council of Greater
Cleveland and the Cleveland Board of Education each applied
for four channels. The Educational Television Association
of Metropclitan Cleveland, whicﬁ overated the community

television station, WVIZ, Channel 25, applied for four

- Q | ‘ ‘2%«@
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channels in order to supplement its broadcast service for
the secondaryy school system.l

Wher the flood of applicatioas reached the FCC, the
Commission could not exercise its traditional first-come,
first-served policy. "We decided to toss the ball back to
the interested parties in Clevelandland~ask them to find a
solution tq'their'problems," according to Hillard.2

The”several educational interests in Cleveland
approached the solution to the problem "somewhat at arms'
length" at first.3 For fourteen months the educators worked
together to devise the sort of public utility arrangement |
that had been probosed in California. Participants in the
negotiations included the Diocese of Cleﬁeland, the Cleve-
land gommission on Higher Education, which represented area
colleges ana universities, the Board of Education of the
Cleveland City Schools, the Cuyéﬁoga County School Superin-
tendents Association, which represented area schools includ-
ing those which had not previously expressed interest in

ITFS, the Education Research Council, the Board of Education

1 Alan Stephenson, private interview in Cleveland,
Ohio, August 14, 1969. .

2 william Hickey, "Umbrelld TV Agreement Scores
Cleveland a 'First'," Cleveland Plain Dealer, June 28,

1968, p. 9.

3 Stephenson, private interview."
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of the Parma City School District, and the Cleveland Academy
of Medicine.

Tre lead in the néegotiations was takén by WVIZ, which
proposed an umbrella aéency,-operated under the Educational
Television Association of Metropolitan Cleveland. According
to the proposal, all interested partiés vould sign a contract
to work together in the development of 2500 MHz television
on a community-wide basis. The ETAMC, in furn, would apply
for the permit and hold it in trust for the parties to the
agreement énd any future users; WVIZ would act in the rble
of public utility. Actual control would be by a controlling
boafd, elected by the mémbers, which would be responsible
for the formation of plans for allocation and use of chan-
nels, scheduling. time, coordination and use of programming,
establishment of fees andicharges, and all other administra-
-tivé f‘unctions.l

After more thean a year of planning by the conscortium
and processing by the Commission, the FCC, in March 1969,
granted the application by the.ETAMC propoéing use of six~
teen ITFé channels, In making tﬁe grant, the Commissidn
waived $¢céion 74.902(0) of the FCC Rulesiwhich provides

that a licensee is limited to four channels for use ia a

. Federal Communications Commission, "Application
for New Instructional Television Fixed Station at Cleveland,
Chio, Granted by the FCC," Broadcast Action, Report No.
8006, issued March 24, 1969.
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single area of operation.l By agreement, the Parma Board of
Educatlion has dismissed the reservations on its four remain-
ing channeZs but will coﬁtinue to cparate its transmitter on'
channel A-1. The diocese, which had not activated its chan-
nels, will request the Commission to dismiss its existing
construction permits on twenty channels. |

WVIZ will operate and maintain the ITFS transmission
equipment and will provide studio space, if needed, td indi-
vidual usefs.‘ The individual school systems and organiza~
tions participaping in the IT¥S operation will subscribe to
it, bﬁt eachh may also provide its own programming or share
in materials transmitted by other systems. Costs of local
programming and distribution and charges for printed resource
materials will be borne by the developing agency. No one
group will have a channel, but each will be allocated time,
determined by the governing board in accordance with the
party's requesf and wifh the amount of time avallable. The
only required plaée by the ETAMC on the membér groups 1is
that the pfogramming be of minimum broadcast quality;2 The
ITFS system will he dperated aé a complement %o broadcast
Channel 2%5. Since the two systems will not be competitiVe,

participating schools will be able to use both ETV and ITFS

‘programming.

L Ibid.

2 Stephenson, private interview,
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There Were'enough "educational statesmen" involved
in the original agreement to realize that there were other
agencies who had not appiied but whe would,. in.the future,
require ITPS time. To protect the rights of non-charter
members, membership in the consortium will be open to other
agencies "whose only crime was that they were not quite as .
aware of ITIS at this polnt as we,were.“l ‘Future members
will share full organization and representative rights.

At present, two channels, including one STL, are
operating on a demonstration basis, simulcasting Channel 25.
According to the utilization plan, brogramming will begin
in Fall 1970; present indicatibns are that the diocese Qill
be the first member of the consortium to initiate program-
ming on the ITFS channels.2

- Educational interests are Watching capefully the
progress of the Cleveland consortium. .This is an idea fhat
has been advanced siﬁce the establishment of 2500 MHz tele-
vision for education, bdt, as with the technical aspects of
ITPS, it is an untried organizational technigue. To Frymire,
the Cleveland pian represents the "type of conceptional de-
velopment that should take place." Other authorities”, fiore
skeptical of the political expediency represented in the

consortium, are withholding their decisions.

1 1piq.

2 Stephenson, response to questionnaire.
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Priorities

The Committee for the Full Development of ITHS has

attempted to foster the type of local coopefation evident
in the St. Louis, California and Cleveland plans. At its
November 1968 meeting the Committee considered the establish-
ment of priorities for channel allocations to prevent spec-
trum saturation. The concern of the Committee members was
that the available channels would be allocated before the
potential users of ITFS could be identified or would be able
to act to reserve limited channels. Samuel Saady of the
Commission expressed the problem faced by the FCC in proc-
essing applications:

That question that comes up then is 1l you preempt the

field quickly for those who are able to go now, you have

a tremendous problem for the future. For example, the

public schools have not been ahle to mobilize the money,

the help or the resources, particularly in central core

areas of the cifies, as could the university systems,

so you get a situation in a large urban area where you

get two or three universities coming in, each wanting a

four channel system. Those are twelve channels gone.

In that central city area with four channels gone, you

have right now based on your present technology four

channels left for the totallty of the public school
population.!

The Committee recommended cooperative planning, closer co-

ordination with ITFS subcommittees, and suggested the . --

1 Federal Communications Commission, Official Report
of Proceedings of the National Committee for the Full Devel-
opment of ITFS (Washington, D.C., March 20, 1969), pp. 50-51.
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development of consortia on the loéal levél; as well as the
preparation of a ligt of 1icensing priorities.

In preparation ?or the March 1969 mceting of the
members Of the Executive Board of the Committee were polled
to determine a statistical consensus concerning priorities
for presentation to and discussion by the Committee. The
folibwing §et_of proposed priorities was presented to the
Commitfee ih March 1969:

I. Service/Level

Elementary

Secondary

College and University

Post-graduate professional (1nclud1ng medicao)

Post-graduate professional (in-service, 1ndustry

and other non-medical) .

Pre-school -

. Training (police, fire, etc.)

Infogmatlon and special services (minority groups,
{ . ete

9, Other, including federal government uses.

OO0y Ul.E=WN -

(:

II. Control/Licensee

Order of Priority

1. Public local education (system, institution).

2. Individual community non-profit educational or-
ganization not an ETV station.

3. Consortium of non-profit community educational
“institutions and organizations, not centralizing
control through an ETV station.

i, Public state education (system).

Consortium of non-profit community educational
institutlons and organizations contralizing: control
through an ETV station. :

6. Private regilonal educaticn going beyond local

' boundaries (i.e., Archdiocese).
7. Private local educatlona1 institutions.
8. ETV station.

Tbid., pp. 28-29.
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The imposition of this type of priorities policy
met with considerable opposition by members of the Committee,
who stressed, rather than the imposition of rigid priorities,
support of local cooperative efforts and the necessity of
the systematic development of ITFS in concert with other
aspects of educational telecommunication.

Commissioner Robert E. Lee, in limiting discussion
of the matter of priorities by the full Committee,,appointed
an Ad Hoc Sub-Committee, chaired by Dr. Harold E. Wigren of
the Department of Audiovisual Instruction, National Educa-
tion Association, to consider the matter of priorities for
ITFS. The Ad Hoc Sub—Committee, on June 19, 1969, presented
its formal recommendations to the Commission. In these
recommendations, the Sub-Committee stressed, first of all,
the necessity of local cooperative development of ITFS:

It is recommended that:

1. Local ITFS subcommititees shall plan for and
recommend to the FCC allocations of ITFS channels in
their respective communities, as requested by the FCC
in ITFS Application Form 330 P. Each subcommittee shall
include representation from all of the potential ITFS
users within the proposed service area, and shall have
prime responsibility for frequency coordination. In
order Lo maximize efficient frequency utilization, the
local subcommittees shall coordinate with the adjoining

communities or committees which would be affected by its
action.

2. Procedures and guidelines for the local ITFS sub-
committees should be delineated in a handbook or by some
other means, and distributed by the National Committee
for the Full Development of ITFS. These re commended
procedures and guidelines should include the following:

997
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.

a. The needs and purposes to be served by the lo-
cal committees. ' - :

b. The types of institutions and individuals
invited to participate on the local committee.

- s. Geographical area which a local committee
should encompass.

‘d. The extent of authority of the local committee
and the appropriate functions in which it
should engage.

e. The criteria which local committees should use

_ as guidelines in evaluating applications.

f. The types of information which applicants

; should submit to local committees for evalua-

| tion.

| g. The kinds of reports, together with necessary

i : : .

forms, which local committees should submit as
‘ they make recoummendations.
h. The guidelines for coordinating the work .of
local committees in adjacent areas.

3. In evaluating applications, the criteria which
local committees should use as guldelines are:

a. The proposal should represent an effective

- Utilization of the frequencies involved (for
( } example, time sharing among two or more users,
or the limiting of signal strength to that
necessary to cover the proposed service area,
or the allocation of frequencies and the selec-
tion of transmitter sites to maximize channels
available in an area).

b. The proposal should reflect cooperative

" planning for future channel use.

c. Consideration should be given to the unique
and special role of ITFS in relation to, and
as a part of, the broader development of an
educational telecommunications systems to
serve the educational needs of.the area....

d. The proposal should reflect the nature and

. severity of the educational problems and needs
with which the applicant will deal. Valid
priorities will differ from one location to
another. Local subcommittees, therefore ,must
develop their own priorities, taking into ac-
count the guidelines that will be suggested
in the proposed handbook.... '

e. The proposal should show evidence of program
planning which 1is realistic in terms of the
applicant's capabilities and resources.

ERIC | 998
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f. The proposal should reflect whether or not the
applicant is ready to employ ITFS and carry
out its proposed objectives. It should also
reflect whether or not the applicant has 2
practica: plan for phasing all channels into
operation in a reasonable period of time....'

The emphasis of the subcommittee members was that
the key to effective utilization of these criteria is a
strong local subcommittee, authérized to coordinate and régu—
late the activities of community interests. The subcommittee
members dismissed the establishment of rigid priorities such
as those earlier presented to the National Committee.
As one committee member put it, "Who are we to sit in
Washington and say that programing for pre-schoolers
should have priority over programing for senior citizens
in all localities? Things might look very different in
Sun City, Florida, than they do_in Atlanta, Georgia, or .
Grosse Point, Michigan. Severity of need for occupa-
tional training might be far greater in an area with
under-employment than in an area with near-full employ-
ment ,"?
Implicit in local control, however, is a reversal. of the
Commission's policy of first-come, first-served. Since the
only sanctions are those exercised by the Commission in its

processing of applications, some feel that prospective ITFES

users, in the manner of public broadcast licensees, should

]

“be required by the Commission to demonstrate the manner -and

1 Recommendations of the Ad Hoc Committee of the
National Committee for the Full Development of ITFS, sub-
mitted to Commissioner Robert E. Lee, June 19, 1969.

2 Tpid.
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extent to which they will serve the interests and needs of
the total community.l The established policy of primary and
secondaP& uses of ITFS channels should, perhaps, be re-ex-

amined in terms of total community interests.

Increased Channel Availlability

The Ad Hoc Sub-Committee concluded, however, that
the establishment of local cooperative groups in the manner
recommended would not-be sufficient to solve the problem of
channel shortages. Frank Norwood, Executive Director of the
Joint Council on Educational Teiecommunication and a member
of the Sub-Committee, appended'a statement outlining recom-
mended research in which he describes the situation:

The Ad Hoc Subcommittee on Priorities of the National’
Committee on the Full Development of ITFS recognizes
that the problems with which ‘it has been asked to deal
result from a single cause: the increasing shortage of
IT#S frequencies. Created by the Commission as ‘an
answer to the "economy of scarcity" which limits ‘the
effectiveness of VHF and UHF instructional television,
ITFS now manifests its own list of "impacted areas" and
that list is sure to grow as the unique advantages of
multiple address television systems are more and more

widely recognized.

The problems of judging among competing applicants, of
assuring a reserve supply.of frequency assignments to
£i11l the needs of future users, and like considerations,
would all disappear if it were possible to provide "chan-

nel pesources sufficient to meet the needs of all present

and fubure applicants. - If, as with the telephone, it
were possible to provide communications service to all

1 prank Norwood, private interview at J.C.E.T. head-
quarters, Washington, D.C., December 30, 1969.
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who would benefit without impinging upon the needs of

present and future users, neither priorities nor judg-
ments of Solomon would be necessary.’

Regulatibns gg_engineering design-

One solution to the problem of channel shortage pro-
posed by Norwood and the Sub-Committee is the ékamination by
the Commission of "the advantages which might be gained by

more stfingent_engineering constraints in present ITFS as-

signments."2 Norwood, expressing a fear that "the Commission.

has been too permissive with education," recommends that the
techniques of interference-reduction outlined in the Report
and Order on Docket 14744 be enforced:

(a) Since interference in this service will occur only
when an unfavorable desired-to-undesired signal ratio
exists at the antenna input terminals of the affected
receiver, the directive properties of ‘receiving antennas
can be used to minimize the hazard of such interference.
Interference may also be controlled through the use of
directive transmitting antennas, geometric arrangement
of transmitters and receivers, and the use of the mini-
mum power required to provide the needed service.

(b) An applicant for a new instructional television
fixed station is expected to take full advantage of such
techniques to prevent interference to the reception of
any existing operation fixed and international control
station or instructional television fixed station at
authorized receiving locations. 1In cases where it can
be demonstrated that potential interference could be
effectively controlled with practical refinements at

—_—

1 ¥rank Norwood, Statemenit’ on Recommended Research,
Appendix to Recommendations submitted by the Ad Hoc Subcom-
mittée on Priorities.

2_Ibid.
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such existiné recelving 1ocatiéné, the user of the re-

ceiving installation is expected to make the needed

refinements if interference-free reception is desired.’?
thile an arplicant for.an ITFS permii is required to state
the power of his transmitter and its location, it is assumed
but not specificaliy determined that he has fulfilled.the
other "expectations" of the‘Commissioﬁ. Many authorities
feel that the.reluctance of the Commission to impose étrin—
gent regulations on educational interests,;while motivatéd
by a desire to provide an economical system, may be foo
costly in terms of spectrum'conservation and, ultimately,
may prove equally costly in terms Jf re-design of poorly
constructed systems.2

Spectrum utilizatlion

1

' A second solution to'the problem of limlted channels
proposed by the Sub-Committee is examination by the Commis~
silon of other portions of the radio spectrum ﬁhich'might be
utiliéed by education to complemenf existing methods of

telecommunicaﬁion. Norwood describes "two recently developed

technologies in the millimeter wave region (which) appear to

be worthy of close examination":

a. Amplitude Modulated Links. This 18 GHZ system,
developed by Hughes, and now being tested in New

1

FCC, Rules and Regulations, 74:903.

2 Norwood, Templeton, Parker.
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| York (KA2XQH), can deliver 12 VHF channels and the

! enbire TM band over a single carrier. Additional

i tests have been authorized by the Commission 1in
Farmington, New Mexico, and Eugene, Oregon. These
tests are in connection with' the operation of CATV
systems, but it is apparent that the technology could
also be applied to instructional television.

b. Quasi-Laser Systems. The system has been demonstrated
before the FCC in the 42 GHz region, and its devel-

i opers, Laser Link Corp. and Chromalloy American Corp.

! . make the claim that it can be operated at any fre-

: quency betweén 10 GHz to 10,000 GHz. A single .

; carrier is said to be capable of more than 32 TV

i channels. Costs are claimed such that a 20-channel

‘ Quasi-Laser System would approximate the present cost

of channels of service in the 2500 Mz band.

These portions of the spectrum aré specified by

Norwood only as examples of possibilities. Several other

(m) authorities have similariy suggested that the Comniission
examine specific portions of the available spectrum. For
exahple, Dr. Bernarr Cooper, at the February 1970 meeting
of the National Committee noted that

There is a portion of spectrum, 2150 %o 2160, which is
labeled for experimental, and developmental purposes.
Therefore, there is no regularization, and indeed, there
is no equipment, FCC-type accepted equipment developed.
This was another portion on which I'd like to ralse the
question, would it be a possibility? I know we have no
answers here immediately ... but I raise it for the
record to indicate ofther possibilities.?

Similarly, Albert J. Morris, President of Genesys Systems

Inc., suggested at the same meeting, the exploration of the

1 Recommendations of Ad Hoc Subcommittee.

. 2 Official Repdrt of Proceedings_ February 27, 1970,
( pp. 37-38.
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2400-2500 MHz band, now reserved fof Industrial, Scientific
and Medical purposes.; In a subsequent'letter to the new
chalrman 22 the ‘National Commlttee Commissioner H. Rex Lee,
Morrls documented the rationale of his'recommendation: |

Part 19 of the FCC Rules and Regulatlons covers Indus-—,
trial, Scientific and Medical Equipment (ISM). These
Rules allcw unlimited operation within the ISM bands.
They also allow ISl equipment operation at any frequency
before 5728 MHz except in three very narrow bands of
frequencies below 9 MHz. Where ISM equipment 1s oper-
ated outside of ISM bands, radiated energy must be
suppressed to below 10 microvolts per mit at a distance

of one mile or more from the equipment. The FCC clearly

allows ISM equipment to be used in bands allocated to
other services subject to certain coastraints. This re-
sults in a sharing of frequency allocations between ISM

equipment and other sources on a non-interference basis....

There 1s precedence for frequency sharing between com-
munications and ISM equipment within ISM bands.... It

appears to be FCC policy to allow such sharing of ISM

bands with the communicatlon's user bearing the burden
of making his system work properly....

The real question that must be asked relates to the
probability of an ISM system interfering with a tele-
vision system operating in the ISM band. We think that
-this probability is low. Also, where such interference
exists we think that it can easily be cured.

There is no .(reasonable) way that an ISM user can inter-
fere with televisilon transmitters. Therefore, the only
potential problem is interference ‘between ISM equlpment
and television receivers in the same band.
The type of thinking and spectrum examination implicit in
‘each of these suggestions reflects the type of thinking that

led to the original rule making which authorized ITFS and is

. 1 Letter, Albert J. Morris to Commissioner H. Rex
Lee, March 10, 1970. )
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consistent with the contention-of the Ad Hoc Submcommitﬁeé
"that effectively increasing the éupply'of instructional
televisipn channels to meét present =znd future demands is
far preférable to attempting any system of ’rationing’
scarce channels to'an educational community whose demands

for ITV are constantly increasing."l

Unique Role of ITFS

Paramounﬁ to the deliberations of the Ad Hoc Sub- .
committee and to'any future development of ITFS is the reali-
Zatiop that ITFS does not exist in isolation but as one
aspect of educationai communication. The 1967 survey of
CCTV/ITFS facilities anticipated the significance of this
perspective:

Looking ahead to the years beyond this decade is perhaps
dangerous. But there are trends in communications which
indicate interesting developments are ahead. What we

now call "closed-circult television'" may indéeed in future
years be the basis for the total audio-video-computer-
communication system. There are signs of its develop-
ment already. Community antenna systems are spreading....
The trend.toward individualized communication systems in
the fileld of entertainment, information and education is
evident. It is not far-fetched in light of these devel-
opments to describe the future communication system for
education as part of a general nationwide and to some
extent worldwide system which brings to every classroom,
as well as to every home and place of business, multi-
channeled, random accessed, two-way and widely varied
audio a1d video signals for a wide variety of purposes....

Recommendations of Ad Hoc Sub-Committee.
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Just as we now link virtually every home in America by
electric and telephone wires, in the future we will link
all by a point-to-point system of the multi-channel capa-
bilities.... How will education use such a communications
system? The implications are steggering but we can meet
the challenge if we will but fix our sights on the essen-
tial instructional goals and look beyond the limitations
of 1967's techrniology and stereotyped conventional uses

we now all too often employ. '

In opposing the imposition of rigid priorities on prospective
ITFS applicants Wigren emphasized the type of systems design
that must determine the unique role of each available method

of communication:

It seems to me that with all of the possibilities now
available to us through cable, be it closed circult or
CATV, through the many other facets, even broadcast ITV
and all of the others, sooner or later we need to look
at the whole gamut and say to ourselves what now are the
~unique contributions of ITES to the systems approach....
I think all of these systems sooner or later will be
used, and they won't be competitive with one another,
but we ought not to be actually using each of them to
do the same thing. We ought to sooner or later be ask-
ing some perceptive questions about what is really the
unique role of each of these to the total system of
telecommunications of which they are a part.”

Some of the unique fealtures incbrporated in the technical
design of ITFS have not yet.been fully capitalized upon.
Recent engineering developments, however, throw new light

on the existing potential of the system.

1 DAVI, CCTV Survey, 1967, p. .

2 orficial Report of Proceedings, March 20, 1969,

p.. 30.
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Audio and data transmission .

Although the name of the service suggests that ITFS
is limited <o the transmission of television signals, nothing
in the FCC regulations prohibits the use of audio transmis-
sion alone, the introduction of facsimile or the intercon-
nection of computere and terminals by ITFS. The importance
of this fact 1s predicted by Templeton:

Computer and other forms of communication may--in the
" long run--occupy at least as much channel space as video
does now.... We look forward to the day when this may
= even be called instructional television service, but
rerhaps the instructional communications fixed service.
Since computers are perhaps an even more unknown guan-
tity than video and offer a great deal of promise, we
suspect that in the long run, the requirements for chan-
nels to interconnect with students may at least equal
that of television.!
Since 1967, when Templeton offered this predietion, several
factors have worked to increase the importance of this use
of ITFS. Computers are now designed with the capability
unknown five years agoj; at the same time, the cost of com-

puter hardware and, above all, programming to utilize the

available capability, has risen sharply. Therefore,  com-

puters are able to do more, but they must do more in order

to be cost effective. Costs must be spread by increasing
both the users and the uses of the hardware. Interconnec-
tion of rzilote terminals by means of ITFS, the possibility

of using the interconnecting channels for both instructional

1 Templeton, p. 2,
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and administrative purposes [and the' various modes of com-
munication possible via ITFS], offer distinet advantages.
Several systems now ope?ating televition chamnels contem-~
plate future development of systems.for'the transmission of

other types of information.

Response systems

A recent amendment to the FCC Rples and Regulations
governing ITFS may expand and change dramatically the unique
character of the system. In its Second Report and Order on
Dockét No. 18346, effective April 17, 1970, the Commission
authorizes the use of the 2686-2690 MHz range for response
stations '"to prqvide commdnication by voice and/or data
signals" between a fixed station operated at an authofized

| .
location and an associated ITFS station. This type of two-

‘way communication system has long been advocated by educa-

“tors; several instructional television systems incorporate

the elements of two-way communication, usually by means of
telephone. Carpenter and Greenhill, in their i962 study of
television facilities, described the importance of such |
techniqﬁes in the educational proceés:

Communication facilities, and particularly those-which
fall into the classification of "mass media" provide for
the uri-directional flocw of infcrmation, instruction,
_and stimulus materials from a source to individuals,
singly or in groups.... Additional auxillary facllitiles,
efforts, and arrangements are required to provide for
reciprocal communications from readers, listeners,
Viewers, or learners which will influence and regulate

238



/’. 5
( H
S

Q

210

the kinds, rates, and flow of the communication.... The
media of communications are mainly uni-directions ...
and this is not always adequate for instruction. Ideal-
ly, conditions for learning resemble intense and engag-
ing cocaversation; a person speeks, another responds;

the interactions are both progressive and reciprocal....

There is another related concept: The essential condi-
tions for learning include interactions between the
learner and the information or materials to be learned.
The effectiveness of learning ... importantly depends

on the intensity, persistence, precision, and extensity
of the learning interactions of individuals with the
information or instructional content.

Furthermore, modern views of learning generally agree
that controlled reaction of students to learning materi-
als requires knowledge of the appropriateness or inap-
propriateness, correctness or incorrectness of students'
learning response.... However, the basic requirements
stated briefly above emphasize two main points: (1) Tele-
vision facilities, as presently conceived and operated,
have limitations in providing several important and es-
sential conditions for effective learning. (2) Supple-
mentary or auxiliary facilities and supplementary in-
structional and learning activities are needed in order
to arrange for these conditions.’

The relative permissiveneés of the FCC rules regulat-
ing‘ITFS have allowed several systems to operate, on an
éxperimental basis, Qarious forms.of response.stations of
the type recommended by such authorities as Greenhill and
Carpenter. In early 1968, for exémple, the Brooklyn diocesan
school system conducted expefiments wilth a touch-tone tele-
phone response system in which in-service teachers received
instruction by means of television and responded to the

instruction by means of touch—tone-signals. The signals,

1 BTV: The Next 10 Years, pp. 325-26.
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transmitted to a cdmputer, were combiled and made available
to thé study teacher. fhe experimental éystem incorporated
the basic elements of compﬁter—assi;ted instruction, response
evaluation, systems and a form of centralized data process-
ing.l Reverend Michael J. Dempsey, direcfor of the Brooklyn
ITFS system, reported on the experiment in his February 1968
newsietter to teachérs in the system:

We recently completed an experiment, run jointly with
I.B.M., that may hold great significance for the future
relationship of education and technology.... Basically
1t combined the use of television and computers to teach
a short course about computer technology and programming
to a group of about 130 teachers in our schools.

The experiment is significant because it units the main
~advantages of both television (the ability to reach many
people simultaneously) and the computer (the ability to
deal with one individual in terms of his own specific
needs) in teaching a group of people. With this com-
bination you achieve in a beginning way that much-to-be-
desired educational objective of teaching many students
more economically while maintaining an individual rela-
tionship, with dialogue, with each student.?

During that same mbnth,'February 1968, Stanford .Uni-
versity petitioned the FCC fo amend its rules to provide for
the use of low-powered, voiée modulated transmitters for
response étgtions in the upper four MHz of the ITFS bandL

The Stanford proposal was designed to permit students

) 1 Reverend Michael J. Dempsey; private interview in
Brooklyn, New York, July 31, 1969.

2 Dempsey, "From Fr. Dempsey's Desk..." Televisions,
Newsletter of the Diocesan Educational Television Committee,
V, No. 5 (February, 1968), p. 1.
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recelving instruction via an ITFS cliannel to communicate
with the instructor in order to ask.and respond to questions
as in the classroom, The Commission, iﬁ its Notice of fro—,
posed Rule Making on Docket No. 18346, described the pur-
poses of the response stations: .

The ability of students to communicate directly with the
instructor does offer several advantages. Questions may
be asked and answered during the course of instruction.

. Obscure points may be cleared up and ideas exchanged.
Psychologically, communication between students and in-
structor would provide many of the features of personal
instruction and thus soften the coldly impersonal aspect
of normal television instruction.

In specifying the engineering design of the response stations
Stanford suggested

that the band 2686-2690 MHz be divided into 31 channels,
each 129 kHz in width. This would provide one response
channel for each of the 31 instructional television

fixed station channels. Power requirements would be
nominal, in most cases approximately 200 milliwatts.

In a few instances, power of up to 2 watts might be re-
gquired. PFrequency modulation would be employed with a -
carrier excursion at maximum modulation of no more than
25 kiz above and below the unmodulated carrier frequency.
Transmitters with a frequency stability of approximately
14 parts-per-million (plus or minus 35 kHz in the pro-
posed band) are said to be practical. Directional trans-
mitting antennas would be employed, concentrating the
radiated energy toward the asscciated instructional tele-
vision fixed station location and thereby minimizing
potential interference to other users. More than one
response station at more than one location might be used
in conjunction with a single instructional television
fixed station. However, all would share the same 1ITFS
response channel.?

1 Federal Communications Commission, Docket No.
18346, Notice of Proposed Rule Making, FCC 68= 998 adopted

October 2, 1968, p. 2.

2 Tpid., p. 1.

241



PR
-

213

The immediate request from Stanford was for.twoéway
verbal exchange between students and their instructors in
conjunction-with live broadcasts; the response¢ channels de-
signed by Sténford were to complement the existing continu-
ing education program operated by the University at San
Francisco area industrial locations. The petition, however,
drew testimpny from other interested parties who advocated
the authori;ation of response channels for other forms of
transmission. Testimony submittedAto the Commission broposed
data transmission such as computer-assisted instruction,
touch-tone scoring signals,‘data retrieval and library ref-
erence.service—~any form of modulation that could be con-
tained within the bandwidth.

( The Gomﬁiééion, in ité First Report and Ofder on
Docket No. 18346, released July 15, 1969, authorized only
the voice transmission response stations requested in the
Stanford proposal. The. decision was based on the fact that
"the comments proposiné'uses other than voice talk-back were
not specific as to the purpose apd need for such additional
uses, and in some cases We were unable to determine whether
such uses would Ee consistent with the'objectives of thgﬂ

proposed rules."l. Specific information was not immediately

available concerning the bandwidth requirements of the other

1 1pid., p. 2.
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types of data transmission proposed in testimeny. In order -
to facilitate the development of the Stanford project;_the
Commissioh issued its Report and Order authorizing talk-bacl
systems onlyl |

At the same time, however, 1in a Further Notice of
Proposed Rule Making, the Commission sought comments and
specific data from interested parties on other possible
types of transmission that.migﬁt be authorized. Several of
the respondents submitting testimony on Docket No. 18346
stressed the importance of flexibility of regulations in
order to encourage development of new techniques. Norwoéd,

for example, expressed his concern that the Commission avoid

limitation that might inhibit the futuré development of ITFS:

I do not believe that the Commission should 1limit its
consideration to proposed systems which can currently

be described in detail. To do so would be to constrict
the range of technological alternatives unduly; and to
discourage the development of new and potentially useful
response systems.

Rather, I suggest that the Commission should do all that
it can to encourage the development of new devices by

permitting the use of any system of ITFS response which

can operate within the technical parameters already
established, and without undue interference with pres-
ently authorized transmissions. Beyond that, I believe
that the Commission should be open-minded toward any
future proposals which would require such modifications
as changes in modulation or bandwidth, and be willling to
authorize such proposals under experimental conditions.

The possibility, for example, of digital, push-button,
response systems appears to hold the promise of increas-
ing the number of reporting response stations through
the use of narrowband transmission, and to allow, per-
haps, every student in the viewing classrooms to respond
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at once, rather than only one student who speaks into
the microphone. Clearly, the potentials ~f the tech-
nology are not yet well enough known to permit the
"freezing" of standards at this time. The effect of
such action would only be to dis-zourage new developments
and to minimize our options.'1

Norwood further recommended that "on a pro-tem basis ... the
commission should make not'only this U4 MHz band at the top

of the ITFS spectrum available, but should consider applica-
tions for experimental use of any 4 MHz portion of the ITFS

range in those localities where such experimentation would

not inhibit or restrict the growth of ITFS."2

The majority of the testimony submitted merely sup-
ported the authorization of various types of transmission.

I.B.M., however, outlined several specific applications of

response systems:

(IBM) points out that although many schoel systems use
data processing for administrative tasks, many also use
these techniques to perform such teacher tasks as test
scoring and preparation of reports and attendance rec-
ords. It is said that many of these schools are seeking
ways of adopting these techniques to the teaching proc-
ess itself, and that IBM is currently involved in the
research and development of ways to use data processing
technology in the teaching process.... It suggests that
the scoring signals could be stored at the classroom as
the students reply to the testing and instruction
process, and that when the instructor wishes the results,
the command signals to trigger the transmission of these
signals could be sent on the video carrier during the

1 Letter, Frank Norwood to Dr. Robert L. Hilliard,
Executive Vice Chairman, Committee on the Full Developlkent
of ITFS, August 6, 1969.

2 Ibid.
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vertical retrace time, IBM further states that data
signals at the rate used for ITFS response systems
applications require no more bandwidth than voice sig-
nals, and the adoption of the proposed amendment would
not rejuire any changes in the ctpecifications of the
authorized answer-back channels, nor the allocation of
any additional frequencies.'’

Based on the testimony presented, the Commission
ruled in March 1970 that “there is a need for the use cf
data type transmissions on the talk-back channels and that
the use of. data and voice signals over these circults would
be a distinct advantage in the instruction process."2 The
ruling limits response channels to the 2686-2690 MHz range,
but offers broad interpretation in terms of use. The Report
and Order, released March 13, 1970, expresses the rationale
of the Commission:

The Commission does not intend to discourage any legiti-
mate program of experimentation and does in fact encour-
age such programs. We will certainly entertain experi-
mental/develoumental applications by responsible parties
that set forth a program looking forward to expanded

uses and-technical developments of this service, if they

showaa reasonable chance of furthering the state of the
art.

1 Pederal Communhications Commission, Docket No..
18346, Second Report and Order, FCC 70-265, adopted March

11, 1970, pp. 2-3.
2 Ibid., p. 3.

3 Ibid., p. 2.
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ixpanded functions of the Committee

| The iﬁplications of these neﬁ developments and the
erxpanded reuponsibiliﬁies of the Cormittee for the Full De- :
velopment of ITFS, are-suggested by Commissioner H. Rex Lee
in comments made to the February 27, 1970.meeting of the

Committee in San Francisco:

It has been suggested that maybe we ought to chahge the
-name of the committee. Maybe we ought to broaden its
functions a bit and encompass what I think everyone is
really thinking about, that is, we're talking more in .
terms of a complete service (to) education.

Someone suggested that maybe we ought to call it the
Instructional Communications Fixed Service. And this
would encompass the things such as response station
data, all kinds of data transmission used in education,
computers, administrative uses, feedbacks of all kinds....
It has some appeal to me in terms of broadening the scope
that the Committee has given me in terms of educational
matte-~s. I think that we need to be thinking in terms

of every possible service that can assis education.!

1 Official Report"gg Proceedings, February 27,
1970, p. 67. :
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Chapter VI
Graphic Description of ITFS Systems

Data pertaining to the development of ITFS systems

are based primarily on the results of the survey of ITFS

"installations conducted as a part of the present study.

This documentation is presented in this section in tabular
and graphic form in order to support and complement the
material presented in narrative fofﬁ iﬁ Part I.

The following tables and figures graphicélly depict
the development of ITFS systéms, stations and chéﬁnels now
on the ailr. As.indicated,'the distinction betWeen systems,
stations and channels is necessary in order to aéhieﬁe an
accurate conception of the scope of individual systéms and
of the"nationél growth. of ITFS. tBecause of. ambiguity con-
cerning the definition of the term "station", the division

in Part II is generally limited to the more precise divisions

of systems and channels.

Growth of ITFS

Table I shows the numbers cf systems, stations and

channels activated each year, 196U4-1970, indicating both

219
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annual and cumulative growth. Table II Shows this gfowth
pattern in terms of types of systemsﬂ This division by
type of system is designed to provide a4mofe accuraté stat-
istical description of each of the major types of systems
which, as stated in Part I, vary greatly in basic design
and purpose,

Figures 1 through 3 plot graphically the growth
of ITFS stations, channels and‘Systemé on the air. The
hbrizontal time line is‘divided b& months ana year, Septem-
ber 1964 through Abril 1970, The total number of systems,
stations and channels is represented b& the heavy bladk
line; broken lines depict the growth in terms of types: of
systeﬁs. | ‘

In the latter division by type of system the
Cleveland consortium, which includes various types of in-
stitutiors in a unique organization structure, .is not in-

- cluded iﬁ the statisfics. - The Bradley University system,
which serves not the university but public and parochial
schools, 1is fépresented for statistical purposes as a public

———

schobl systém.
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Descrlptlon of ITFS Systems
Figures 4 through 7 describe graphically the size,

range and design of the four types of ITFS systems. Figures

4 and 5 represent the average numbers of buildings, class-

rooms and students served, the average radius 1in miles, the

average hours of programmlng per week, and the average num- °

bers of productlon studios maintained by each type of system.

Figure 6 1ndlcates the average number of down con-

verters owned by ITFS systems. This statistlc represents

also the number of buildlngs, 1nstruct10nal or other, re-

ceiving the ITFS signal. Again, in order to depict the

relative size of each type of system, the average number of -

~down converters 1s d1v1ded accordlng to type of system.

Figure T deplcts the klnd and amount of studio equip-

ment owned by ITFS systems Respondents were requested to

indicate the numbers of each item listed on the questlonnalre

form. The average number per system is represented on the

charts. A more comprehensive representatlon of 1nd1v1dual

- system des1gn in found in Chapter IX which provides statis-

tical_profiles of each of the 65 ITFS system on the air.
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?rogramming

Figures 8 through 12 pertain to utilization of

ITFS by the various types of systems. Figures 8 and 9

depict graphically the amount of local programming devel-

oped and used by the four types of systems. Figure 8

describes the numbers of institutions indicating a speci-

fied percentage of local programming; Figure 9 indicates

the percentage of each type of institution engaging in
loéal programming.

The survey questionnaire listed a variety df types
of programming in which. instructional television systems
might Participate. Figures 10 and 11 depiqﬁ the percentage
of res%ondents indicating participating in the various
types of programming. See the survey.questionnaire in'Ap—
pendix I for a more comblete definition of the types of
programming listqd:

Several institutions employ wired internal distribu-
tion systems to complement ITFS distribution. In many in-
stances, particularly at the higher education level, extensive
CCTV systems are relayed by means of ITFS to remote locations.

School systems employ multi-channel internal distribution

systems to meet local scheduling problems. Figure 12 depicts
the percentage of each type of system which videotape off

the air from ITFS channels for redistribution on internal

diétribution systems.
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staff o

Figures 13 through 15 represent full and part-time
staffing patterns ofithe various types of systems. Total
numbers of employees, full and part-time, are described in
Pigure 13. The figure represents the average total number
of employees according to type of system. |

Figures 14 and 15 represent staffing patterns ac-
cording to position, as listed in the survey questionnaire.
In these instances it ié the total number Of employees rather
than the .average number that is portrayed. It should be
noted that 1n some instances the.total number of part-time
employees does nol cecorrespond with the number of part-time
employees by position. Thé reasons is that, if one employee_
works full-time, part—time in each of several positions, he
‘may be listed more than once as a part-time employee under
the specific positions he fills. He would not, however, be
listéd more than once in the totals of part-time employees.

For a more complete description of the ataffing of
individual systems, see the statistical profiles in Chapter

IX of this study, page 257.
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Budget

Figures 16 through 18 pertain to the amount and
sources of funding for ITFs; Figﬁre 16 indicates fhe tétal
amounts of capital and operating budgets for-each of the
four types of ITFS éystems.

Figures 17 and 18 indicate the sources of these

+ funds. Figure 17 depicts the number of each type of system

which received financial support for capital expenditures
from the sources 1isted: federal government, state govern-
ment, local government, community (non-government), arch-
diocese or parish, college or university.

Figure 18 describes the number of institutions re-
ceiving funds fbr operating expenditures from each of these
sources listed.

Agaiﬁ, for a more complete representation of the
budgets of individual systems, consult the statistical

profiles in Chapter IX, page 257 of this study.
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Chapter VIX

Jdentified ITFé Systems on the Alir

Following is a list of the persons responsible for the
ITFS systems currently on the air. Unless otherwise in-

dicated,

~the person listed below was also responsible for

completing the survey questionnaire:

Systenm
Number

Name, Title, Address

1

Frank Martin

Facilities Director
Birmingham School System
2015 7th Avenue North
Birmingham, Alabama 35202

Gerald E. Godfrey

Director, Instructional Television
Jel'ferson County Board of Education
A-l00 Courthouse Building
Birmingham, Alabamg 35203

Billy J. Rains

Director of Instruction

Etowah County Board of Education
Gadsden, Alabama 35902

David W. Marxer

Director of Educational Medla
Huntsville Public Schools
Huntsville, Alabama 35804

Allen Cuppy

Director, Department of Instructional Medla
Anaheim City School District

Anzheim, California 92805 ——
Questionnaire completed by Mer’yn D. Rawson,
Chief Englrﬁer

Yrnest A. Poore

Superintendent of Schools

Presno County Department of Educatlon"

2314 Mariposa Street : T

Fresno, California 93721

Questionnaire completed by Harriett Jowett,
Coordinator, Compensatory Education, and Chair-
man, ITV Program Committee
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System
Numbez Name, Title, Address

v Allen Cuppy
Director, Department of Instructional Media
Ariahelim City School District
Anaheim, California 92805
Questlonnalre completed by Merlyn D Rawbon,
Chief Engineer

8 Dr. Frank B. George
Director, Instructional Resources
Long Beach Unified School District
201 East 8th Street
Long Beach, California 90813

9 Reverend John C. Urban
Director, Radio and Television
Deparitment of Communications
Archdiocese of Los Angeles Education and Welfare
Corporation '
1531 West Ninth Street
Los Angeles, California 90006

10 Leonard E. Larson
Assistant Superintendent for Instructlon
Maryville Joint Unified School District
Olivehurst, California 95961

11 Dr. Joseph M. Pettit
Dean, School of* Engineering
Stanford University ,
Palo Alto, California 94305
Questionnaire completed by Kenneth S. Down,
Administrative Manager, Stanford Instructional
Television Network.

12 Allan W. Fink
Coordinator of Learning ilaterials
Pasadena Unified School District
351 South Hudson Street
Pasadena, California 91120

13 Thomas L. Banks
Coordinator, Educational Television
University of California - San PFrancisco
San Francisco Medical Center
Third and Parnassus Avenue
San Francisco, California 9U122
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-

System .
Number " Name, Title, Address

14 Reverend Pierre DuMaine
Assistant Superintendent .of Schools
Archdiocese of San Francisco
443 Church Street
San Francisco, California 9511}
Questionnaire completed by George Sitts,
Director of Technical Services

15 William Phillips
Director of Learning Resources
Palm Beach County School Board
301 North Olive Avenue '
West Palm Beach, Florida 33402

16 Mrs. Marion V. Lowry
Coordinator of Television
Instructional Television Center
Board of Public Instruction of Broward County
6600 South Nova Drive
Fort Lauderdale, Florida 3331k
Questionnaire completed by Dale R. Carls,
Operations Manager

17 Mrs. Angeline S. Welty
Director of Educational Media Serv1ces
Dade County Public Schools
Administrative Offices
Lindsey- Hopkins Building
1410 East 2nd Avenue
Miami, Florida 33132

18 Very Reverend Monsignor Joseph H. 0O'Shea
Archdiocesan Director of Instructional Television
Archdiocese of Milami :

6200 N.E. Fourth Court
Miami, Florida 33138

19 . David L. Glazer
Director of Communications
Emory University Medical School and
Grady Memorial Hospital
80 Butler Street S.E.
Atlanta, Georgia 30303
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System .
Numbex "Name;'Title,'Address

20 Dr. Robert W. Pirsein
Township Instructional Television Coord:nator
New Trier Township Instructional Telev151on Syqtem
New Trier Township High School
Winnetka, Illinois 60093

21 Professor Phillip Weinberg
Director, Educational Television Center
Jobst Hall
Bradley University .
Peoria, Illinois 61606
Questionnaire completed by Joel L. Hartman,
Operations Manager ' o

22 Mrs. Barbara C. Griesser
Director of Television .
Sterling Township High School
Sterling, Illinois 61081

23 Elmer Friman
Producer/Director, Medical Television Facility
Medical Educational Resources FProgram
Room 420
Medical Science Bulldlng
1100 West Michigan Street
Indianapolis, Indiana 46202

24 William H. Kroll
Operations Manager
Indiana University at Bloomington
Bloomington, Indiana 47401

25 Robert G. Baize

Uhielf Engineer/ Instructor
QOwensboro Public School System
Owensboro Vocational School
1501 Prederica Street
Owensboro, Kentucky U2301

26 Mrs. Wilma D. McEwen
Director, Audlovisual and Educational Televisicn
Paducah Independent School District
Paducah, Kentucky . 42001
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System
Number

2l9

" Name, Title, Address -

27

28

29

30

31

33

Calvin M. Thomas II

Director of Educational Services
Maine Educational Television Network
University of Maine

Orono, Maine 04473

Monsignor Walter L. Flaherty
Radio-Television Direcicr
Archdiocese of Boston

“Boston Catholic Television Center

25 Granby Street
Boston, Massachusetts 02215

Questicnnaire completed, by phone, by Miss -

Mary E. Madigan, Executive Secretary

Professor Roy J. Johnston

TR 0% e e s b A B4t B Lot oett oS+ Rn b e e

Director, Division of Instructional Communlcatlons

Northeastern University
Boston, Massachusetts 02115

Robert Leffler

Director of Telev1s1on
Alpena Public Schools
Alpena, Michigan 49702

Anthony Reda

Director of Television
Archdiocese of Detroit
3800 Puritan

Detroit, Michigan 48238

Dr. Dorothy F. Patterson

Program Director

Department of Educational Broadcasting
Detroit Public Schools

9345 Lawton Avenue

Detroit, Michigan 48206

Questionnaire completed by Ethel Tincher,

Director, Department of Educational Broadcasting

Dr. James B. Tintera

Director, Center for Instructional Technology

Wayne State University
70 West Palmer
Detroit, Michigan 48202
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System
Number " Name, Title, Address

34 killiam Shragg
Audiovisual Director
Independent School District #279
Osseo, Minnesota 55369

35 Don R. Mitchell
Director of Instructional Television
University of Missourli -~ Columbia
Columbia, Missouri 65201

36 Donald D. Hawley
Director, Educational Television Services
Clark County School District
Las Vegas, Nevada 89109

37 Reverend Michael J. Dempsey
Assistant SuperlntendenL
Catholic Schools of the Diocese of Brooklyn
345 Adams Street
Brooklyn, New York 11201

38 Norman Hosler

i Director of Instructional Television
Central High School District No. 2
H. Frank Carey High School
230 Poppy Avenue
Pranklin Square, New York 11010

39 Owen R. Bliven _
Consultant, Instructional Resources Center
Union Free School Distrect No. 1
Town of Tonawanda, New York
Kenmore, New York 14217

ko Dorothy Elizabeth Smith
Communications Coordinator
Mineola Public -Schools
Union Free School Distrct No. 10
200 Emory Road
Mineola, New York 11501
Questlonna*re completed by Dr. Ben Wallace,
Superintendent of Schools .

b Reverend Monsignor John J. Healy
_ Director, Archdiocese of New York Instructional
¥ Television
Archdiocese Communlcatlons Center
Seminary Avenue
Q Yonkers, New York 10704
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Numbsr
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48
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251

" Name, Title, Address

James A. Close

Educational Television Curriculwn Director -
Newburgh City School LDistrict

Newburgh, New York 12550

Dalton Levy

Director of Educational Communlcatlons and Research
Plainedge Public Schools

Plainedge Union Free School District No. 18

Wyngate Drive .

North Massapequa, New York 11761

Dr. Louis Brown

Director of Educational Communications - . f

Central School District No. U ' !
Plainview, New York 11803 : 3

Francis J. Ryan, Jr.

Aédministrative Director, Educational Television
Diocese of Rockville Center, New York -
53 North Park Avenue

Uniondale, New York 11570

Thomas L. Russell

Television Coordinator

Rochester Institute of Technology
Administration Building A
Rochester, New York 14608

Warren Wightman

Department of Instructional Materials
Rochester Board of' Education
Rochester City School District

1801 East Main Street

Rochester, New York 14609

Sam A. Agnellao

Director, Division of Audiovisual Educatlon_
Duke University Medical Center

Box 3163 ,

Durham, North Carolina 27706

Dr. Gunter Grupp

Director, Department of Biomedical Communications
University of Cincinnati

Cincinnati, Ohio 45221

Questionnaire completed by C.J. Magrish, Chief
Engineer '
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System
Number " Name, Title, Address

50 Dvr. Alan K. Stephenson
Director of Educational Services, WVIZ
4300 Brook Park Road
Cleveland, Ohio 4413}

51 James D. Balley
Director of Instructional Television
Parma City Schools '
6726 Ridge Road
-Parma, Ohio U44129

52 C. McCullough
Media Director
Umatilla County Intermediate Educational District
Pendleton, Oregon 97801 -

53 Dr. Ardell L. Feeley
Assistant Superintenden?®
: Altonna Area School District
i _ Altoona, Pennsylvania 16602

v/-\

54 R. C. McCool
\ Assistant Superintendent
\ Hanover Borough School District
190 East Walnut Street
'Hanover, Pennsylvania 17331

55 William J. Lesko
Director of Instructional Television
Mifflin County School District
Lewiston, Pennsylvania 17044

56 William H. Seibel
Director, Office of Instructional Television
Temple University .
1949 North Broad Street, Room 21l
Philadelphia, Pennsylvania 19122
Questionnaire completed by Alvin J. Weiss, Ad-
ministrative Assistant T

57 Glenn L. Schuckers
Educational Television Producer/Director:
: - Centennial Schools
i Newton Road and Street Road
i Warminster, Pennsylvania 18974
i R . Questionnaire completed by Everett A. McDonald,dr.,
! o " Superintendent of Schools
|




System
Number

58 °

59

60

61

62

63 -

64

65

253

" Name', Title, Address

. C. David Cate

Director

Northwest Tenriessee Public School Instructional
Television

Weakley County Board of Public Instruction
Martin, Tennessee 38237

Dr. Cecelia Blackstock

Director of Television

Brazosport Independent School District
Drawer 7

Freeport, Texas 77541

Henry L. Thomas

Director of Televised Instruction
Spring Branch Independent School System
9000 Westview Drive

Houston, Texas 77055

James Frehner

Director, ITFS Telev1°10n

Mesquite Independent School District
405 Fast Davis

Mesquite, Texas 75149

H. H. Bobele

Director of Instructional Television
Edgewood Independent School District
6458 West Commerce Street

San Antcnio, Texas 78237

Raymond T. Bedwell, Jr.

Acting Director, Instructlona] Medla Services
Marquette University

625 North 15th Street

Milwaukee,; Wisconsin 53233

A. S. Close, M.D.

Acting Network Director -
Milwaukee Regional Medical Instructlonal Tele-
vision Stations, Inc.

2200 West Kilbourne Avenue

Milwaukee, Wisconsin 53233 -

Monsignor Ralph R. Schmit :
Director of Instructional Television
Archdiocese of Milwaukee

3800 North 92nd Street

Milwaukee, Wisconsin 53200
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Chapter VIII

Identiried ITFS Systems for wh’ch Construction

Pérmits Have Been Granted

Pollowing is a 1list of the persons responsible for the ITFS
systems for which FCC Construction Permits have been granted
but which are not yet on the air. Unless otherwises indicated
the person listed below was also respon31blo for completing
the 'survey questionnaire:

Sysﬁem

number

66

67

68

69

70

Name, Title, Address

James Anderson

Director of Television Serv1ces
University of Alabama at Birmingham
Birmingham, Alabama 35233

Dean Robert M, Saunders

Dean of School of Englneering

University of Caliiprnia at Irvine

Irvine, California 92664

Questionnaire completed by Paul D. Arthur,
Associate Dean of School of Engineering

Sherman Gillespie

c/o Dean Hadley

University of Southern California
University College and Summer Sessions
University Park

Los Angeles, California 90007

Paul Barstow

Administrator, Television and Film Services

Torrance Unified Schools

Educational Materials Building ——
2336 Plaza del Amo

Torrance, California 20500 .

Reverend Leonard Hurley

Director, Radio and Teleyision Communlcatlons
Aréhdiocese of Washington, D.C.

6000 Georgia Avenuc N.W.

Washington, D.C. 20011

Questionnaire complted by Reverend Thomas W. Lyons,
Director of Education, Archdiocese of Washington
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System
Number " Name', Title, Address

71 For St. Petersburg and Tenpa: ¥
Frank M. Mouch
Superintendent c¢f Education
Diocese of St. Petersburg
6333 9th Avenue North
St. Petersburg, Florida 33733

For Orlando: ¥ :
Reverend Richard Steinkemnp
Chancery Office

Diocese of Orlando

Box 3069

Orlando, Florida 32802

72 - Professor Bernard Crocker
Director, University of Southwestern Louisiana ITFS
University of Southwestern Loulsilana
Box 2091
Lafayette, Loulsiana 70501

() 73 Dr. Craig Fullerton

o Assistant Superintendent in Charch of Instruction
School District of the City of Omaha

3902 Davenport .

Omaha, Nebraska )
Questionnaire completed by Mrs. Mable Goodwin, -
Director of ARMS Project, Burke High School,
12200 Burke Blvd., Omaha, Nebraska 6815l

74 Claude H. McAllister
Director of Television Instruction
New Hanover County 3chools I
Wilmington, North Carolina 28401

75 Earl Hogan
Superintendent of Schools
Mount Vernon City School
ol West Chestnut Street S
Mount Vernon, Ohio 43050

76 Fred Harper
Director, Radio-Televislon Office
University of Pennsylvania .
Philadelphia, Pennsylvania 19104

& ‘ ¥ Construction Permit held by Joseph P. Hurley, Bishop 6f
: St. Augustine. Diocese was divided in June 1968.




System

Number

77

78

79

2556

"Name;‘TLtle ‘Address

George E. Krutilek

Technical Director ‘

The Association for Graduate Educ ation and Research
of North Texas (TAGER)

Post Office Box 30365

Dallas, Texas 75230

Grant Taylor, M.D.

Dean, Division of Contlnulng Education
The University of Texas Graduate School of Bio-
medical Sciences at ‘Houston

Division of Continuing Education

University of Texas
Houston, Texas 77025

Robert R. Suchy _

Director, Department of Instructional Resources
Milwaukee Public Schools

5225 West Vliet Street

Milwaukee, Wisconsin 53208

Questlonnalre completed by Guy Morrison, Chiefl
Engineer
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Chapter  IX
Statistical Profiles of ITFS Systems

~ The folldwing statistical profiies are based on
information provided by the survey reépondents; these
data have been presented 1n cumulated form in Chapter VI.
These profiles define the staffing, programming, equip-
ment , Size, 5uﬁget and useage of each of the 65 ITFS
systems now on the air. The right-hand column indicates
theistatiqns and channels for whicﬁ licenses and/or con-

struction permits have been granted.

- ‘ A sample survey questionnajrézis included in
Appenéix I of this study. Followiﬁg is a key to the ab-.
breviations contained in the statistical profiles:

Staff

PT
PT

Full-time
Part-time

Positions:

Curriculum specialist
Television teacher

. Producer-Director
Engineer
Television technician
Graphics specialist
Clerical
Student assistant:
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N

- Equipment

Transmitters (Manufacturer)

Down converters (Manufacturer)

Cameras (Image orthicon, vidicon, plumblcon)
Videotape recorder

Kinescope "recorder

Film or slide chain

Projectors (16mm, opaque, slide)

Mobile units

Other

Description

Number of studios
Number of buildings
Number of classrooms
Number of students
Hours/week on the air
Radius :

Programming

Percentage of local programmlng
Types of programming:

A = Supplementary -- Lessons presented once or twice

B = Direct -- major part of a course presented by
the television teacher with some. suppTementary
classroom work

C = Enrichment -~ programs designed to capture out-
standing local resources which are not avail-
able to the classroom

D = Total teaching -- entire course taught over
TV with no assistance from the classroom teacher

E = In-service educatioun

F = Monitoring (e.g. study halls)

G = Testing

H = Film distribution

I = Orientation

J = Administrative announcements T

K = Off campus college courses for which students

: recelve college credit, pay tuition to the.in- |

stitution _

L, = Industrial location courses for which students
receive credit, employer pays tuition

M = Religious training outside regular classes

(-\ N = Panels, interviews, etc. in which students
- participate
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Budget

Total capiltal investment
Total operating budget

Sources:
¥G = Federal government
SG = State government
.G = Local government

Community (non-government)
Diocese or parish
College or university

Other

PI = Programmed instruction
VTR= Videotape for redistribution over CCTV or other
internal distributlon system

Innovative applications -- as ‘listed by~ respondents
Survey -~ firm which conducted original engineering
study for the system

Channels

Station call letters

Column 1l: Channel designration

Column 2: Date of construction permit

Column 3: Date on the air

Column 4: Date on which license was applied for
(pending) or received (granted).
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CONCLUSTONS

. When the Federal Cqmmunications Commission authorized

the reservation of the 2500-2690 MHz range for Instruc-

tional Television Fixed Service the action was taken

without firm foundation on which to evaluate either the
technical capabllity of the system or the'ultimate needs
of educaﬁion for this on-alr closed-circuilt distribution
service. Five yearm of field experience indicate that,
as’ a technical entity, ITFS is a practical and reliable
method of communication which offers significant ad-
vantages in terms of instructional capapility and basic
economies in terms of sp=ctrum conservation.

A. The technical limitations of low power and limited
range can be compensated for in large part by the
careful engineering and effective coordination among
users inherent in the original design of ITFS.

1. The technical efficiency and reliability of a
loéal ITFS system depend.on sound and 1lmpartial
engineering advice combined with high quality ¢om;
prnent equipment throughout the system. Systems
so designed and constructed i:nve proved to provide
high quality reception, reliable performance and

economical construction and operation.
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2. Effective regional development involves extensive
comaunication among potentizl users, cooperative
planning, and a means of enforcing the best inter-
ests of the region over short-range self interests
of iﬂdividual installations. Various forms and
degregs of regidnal devélopment have been explored
ané explalined in this study. |

B. The essential engineering design of ITFS incorporates
elements of significanﬁ advantage to education:

1. As a medium of instruction ITFS.provides the es-
sential features of multi--channel capability, free-
com for experimentation, local control and economu.

( 2. Although the primary purpose of ITFS is direct
insﬁruction,llicensees may also use their facil-
ities for transmiésion of administrative material,
informal instruction and special'training material.

3. ITFS complements other aspects of educational tele-
communication,lincluding broadcast ITV, closed-
circult television and microwave relay.

C. The May 1969 authorization by the FCC of audio re-
sponse stations, and the March 1970 exﬁension of the
authorization to include transmission of data signais
within the 2686-2690 MHz range establish ITFS as a

unique system of two-way telecommunication. These

ERIC | 396
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response channels offer unprecedented opportunities
for two-way voice and data comnmunication ranging

from simple talk-back to push button servicing,

response evaluation systems and computer-assisted in-

struction.
New techniques of telecommunication, including satel~-
lite communication and microwave common carriers,

may be used to distribute ITFS signals beyond the

present local distribution range.
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(

II. For a variety of reasons education haé not yet capltal-

'ized on the full and unique potential of ITFS:

A.

ITFS, which required new engineering techniques un-
familiar to engineers, was in some instances sold
as an operational entity before the industry was

operational technically. Systems designed on the

basis of manufacturers' engineering estimates caused

subsequent disappointment on the part of some users
with the technical capability and reliability of
the 2500 MHz equipment. Thus, the early growth of
ITFS was inhibited by poorly designed transmitting
and receiving equipment and by exaggerated claims
from manufacturers of low cost and extended range

capability.

. Some applications of ITFS reflect the apparent re-

luctance of educators to make a commitment to the

use of instfuctional television. When instructional
television is regarded as a teaching ald, supplement-
éfy rather than complementary to the role of the
claséroom teacher, if cannot be justified on a cost-
effective basis. instfuctional television, when not
employed in the resolution ¢f the real problems of
education, is ancillary to the direct instructional

process. The attitude of educational administrators
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towards instructional television is reflected in

financial commitment on the part of the community

served, in the placement of instructional television

. within the administrative structure, in the alloca-

tion of personnel to the development of instruction-~

al television programming, and in the integration

of thé medium of television into learning strategies;

Many administrators and educators haye failed to

understand the distinction between television as a

medium and 2500 MHz television as one method of

television distribution.

1. As a result, some ITFS systems have been conceived
as low-cost broadcast systems, developed in com-
petition with and in the image of brpadcést tele-
vision. Emphasis on economy and local control Las
produced short-range planning whiph overlooked
basic instructional goals, the primacy of program-
ming and the necessity of careful engiﬁeering de-
sign both to insure local efficiency'and to avoid
interference with regional plans for the develop-
ment of ITFS.

2. Iun some instances, outside funding or one-time ap-
propriations deferred from previous support‘of

broadcast ETV, provided the capital investment Ior
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ITFS equipment with no concomitant local commit-
ment to 1ong—£ange support of an instructional
television program.

A stereotype conception of instructional television,

based on the traditional public broadcast image, has

i hibited full development of the unique character-

istics of ITFS for.experimentation with the medium

itself. In part, this fact may be overcome as

systems become more familiar with the medium and are

able to concentrate more on creative application of

ITFS,

1. ITFS has been used primarily for the distribution
of existing or traditional program materials.

2. With some exceptions, ITFS distribution has been
limited to traditional classrooms.

3. Again with exceptions, ITFS distribution has been
limited to.instructional materials, with very

- '1ittle application of the medium in the solution
of "administrative problems.

The educational community has developed no effective

organization to support the.systemaﬁic development

of ITFS. There is no comprehensive.vehicle for ex-

pansion of ITFS through the exchange of information

among potential-and present users, through the devel-

opment of criteria for ITFS systems design, through
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communication among in-school educators and admin-
istrators, educational broadcasters, the FCC and

" producers of eqguipment. With the exception of some
well~organized local and regiehal groups, and inter-~
est groups such as the diocesan school systems,
educators involved in ITFS are working in isolation,,.
to the detriment of local systems as well as to the
national development of ITFS in concert with other
aspects of educational telecommunications.

F. The FCC, as the agency directly responsiblie for IU¥S,
has not fulfilled its responsibility "to foster the
expanded use of the radio frequency spectrum to the
public interest, convenience, and necessity."

1. The Committee for the Full Development of ITFS,
established by the Cemmission in 1965, is an in-
effective organ fer cemmunication between the Com-
mission and education. The Committee, composed
primarily of educational broadcasters and admin-
istfators, has no legal authority, dubious respons-
ibilities, no financial eupport, no staff, and an
inefficient organizational structure. _Furthermore,
the opinion of the Committee or its members has
not been sought on several issues of concern to
the development of ITFS. _Maﬁy specific recommenda-

( tions from the Committee have not been implemented.
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In processing applications and correspondence
from educational interests the Commission has not

acknowledged constraints of time and budget that

- affect local institutions and systems. Delays in

pfocessing‘applicaﬁions cause sévere problems to
applicants at the local level.

Lack of coordination among FCC staff members and
representatives of the educational community
éause confusion. and misinformation regarding the
status of ITFS, Qf individual ITFS systems and of
applications from non-instructional users of the
2500-2690 MHz band.

The Commission has restrained local initiative

by placing restricfions on experimentation with
innovative applications of ITFS at the local level.

To date the Commission has not cohducted the

" three-year review of the use by education of the

2500-2690 MHz band which was stipulated in the
original rule making on Docket 1h%l4 in 1963.
Without such a review the Commission cannot address
itself to the regularization of ITFS which 1s pre-
requisite to systematic development of this portion

of the radio spectrum.
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RECOMMENDATIONS

~ I. That agencies concerned with the development of ITFS
consider non-~traditional organizational patterns to
' facilitate the systematic growth of 2500 MHz tele-
vision on a regional basis. Organizational possibil-
jties include cooperative agreements among school dis-
triets, co-institutional arrangements such as the
college-level relationships described, pooling of
channel allocations in a community educational tele-

vision consortium such as that now beginning in

L

Cleveland, and community coordination of all levels
of telecommunication, including non-educational groups,
with a consortium of interests, instructional and non-

instructional, sharing the 2500-2690 MHz band.
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That the responsibilility for the dissemination of inform-
ation about ITFS and- for coordination of the develqpment
of ITFs; be placed with an agency outside of the FCC.
The present Committee for the Full Developmeént of ITFS
is severely restricted in its activities by its struc-
ture, its established purpose and its relationship with
the federal agency. The systematic development of ITFS,
the incorporation with ITFS systems of sophisticated
engineering techniques, and the application of ITFS in
the solution of the real needs of education require

forceful, knowledgeable and effective leadership.
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IiI. That the FCC consider specific changes in iﬁs policies
relating to ITFS: |

A. That the COImnittée for the Full Development of ITFS,
if it is to be retained, be re-organized, funded and
extended authorlty and status as an advisory body,
that it be composed of representatives of all groups
interested in the development of the 2500--2690 MHz
band, and that its title be changéd to incorpérate “the
full potential and the specific pefspective of this
medium of communication.

B..That the Commission adjust its procedures in light of
budgeting and planning realities inherent to educa-
tion, particularly to public education,

C. That the Commission clarify the terminology regarding
ITFS systems, stations and channels to eliminate
ambiguities and misiﬁformation regarding the nature
and scope of individuai systems and the quantitative
development of ITFS.

D. That the Commission avert inevitable problems of
interference and spectrum saturation before they
arise by:

1. Exerclsing its aqthofity tn iﬁpose more stringent
technical festrictions on ITFS facilities, to insure
boﬁer limitations, employment of interference pre~'

vention techniques and other technical standards.

ERIC - 365
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2. Reviewing applications from proépective ITFS
licensees to determine their proposed development
of ITFS in reference to the best interests of
the community to be served, While'priorities such
as those pfoposed by somé memberé of the Committee
for the Eull Development of ITFS are érbitrary
and unnecessarily restrictive, potential Jicensees,
@ithout regard to écademic classification, could
be required by the Commission to indicate how they
will serve community over institutional interests.
Reétrictions such as those placed on public broad-
casting applications could be extended to ITFS

( applicants.

W 3. Requiring that applicants requesting. extension of
construction permits show ciear and definite evid-
ence of forward movement towards operational status

~and by revoking the bermits for channels demonstrat-
ihg no activity. Such action would facilitate
regional and local planhing by eliminating the
spectre of large but impotent reservations which
hinder and frequently discourage potential development.

D. That the Commission undertalc as soon as possiblé a
thorough and honest review of education's present and
potential needs for the 2500~2690 MHz band. This re-

view should be the responsibility of educators rather

Q 3(56
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than broadcasters, and should include considerations

of programming snd instructional significance in ad-
dition to technical considerations of spectrum util-
lzation, |

That the Commission examine other portions of the
radio spectrum for the development both of. instruction-
al télevision and of those industrial and commercial
operations which now occupy or covet the 2500 MHz band.
That, if the development of other ﬁoptions of the
radio spectrum is being hinderedjby the lack of_atail—
able transmitting and/of recsiviﬁg equipment“withiﬂ
previously unused bands, the federal government sub-

sidize the development of such hardware to encourage

" the systematic and coordinated development of all of

the available spectrum by education and non-education

agencies.
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Appendix A

Original Frequency Assignments - Docket No. 1474l

Adopted July 25, 1963

Group A " Group B . Group C

Channel Band Limit Channel Band Limit Channel Band Limit

No. MHz No. MHz ANo. MHz

A-1 2500—2506 B-1 . 2506—?512 C-1 2512-2518

A-2 2536-2542 B~-2 2542-2548 C~2 2548-2554

A-3 2572-2578 B-3 2578-2584 C-3 2584-2590

A-4  2608-2614 B-4 2614-2620 c-h 2620-2626.

A-5  26L44-2650 B-5 2650-2656 c-5 2656-2662

A-6  2680-2686

L4

Group D " Group E : Group F

Channel Band Limit Channel Band Limit Channel Band Limit

No. MHz No. Mz No. MHz

D-1  2518-2524 E-1 2524-2530 F-1 2530-2536

b-2 2554-2560 E-2 2560-2566 F-2 2566-2572

D-3 2590-2596 E-3 | 2596-2602 - P-3 2602-2608

D-1 2626-2632 E—Uw 2632-2638 -l 2638-2644

D-5 2662-2668 E-5 2668-2674 F-5 2674-2680
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Appondix E

FCC Establishes Committee for Full Development
of Instructional Television Fixed Service-:

Public Notice FCC-907, October 11, 1965
By the Commission: Commissioner Hyde absent.

On February 9, 1965, in Washington, D.C., the
Commission held a meeting of experts from all areas of
the country concerned with the Instructional Television
Fixed Service....Onc of the recommendations of the meet-
ing related to the establishnent of a national committec
to work for the development of the I.T.F.S. A number of
educators at the meeling indicated a desire to serve on
such a committee.

The growth of 2500 me/s systems throughout the
country, especially in urban areas, and the incipient
shortage of channels in some areas because of uncoordinated
planning suggest the need to establish national and region-
al groups of educators interested in the I.T.F.S. to
achieve utilization of .hese channels, and to provide in-
formation both to the Commission and to education at large
on the development of I.T.F.S.

Accordingly, the Commission is establishing a
national Committee for Full Development of Instructional
Television Fixed Service. Commissioner Robert E. Lee will
serve as permanent chairman of the Committee. The Com-
mittee will be composed wholly of representatives of State
and local agencies, and educational, charitable, religious,
civic, social welfare and other similar nonprofit organ-
izations. Tt may invite industry representatives to attend
its meetings. Membership in the national Committee will be
drawn from five divisions operating under the Committee:
four regional divisions...and one division representing
national organizations.
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Appecndix F

Present Members of Committec for

Full Development of ITFS

EXECUTIVE BOARD

¥Dr. George E.- Bair {Southern)
Director of Television

University of North Carolina
Chapel Hill, North Carolina 27514

¥Dr. Bernarr Cooper (Northcast)
Chief, Burcauv of HMass Comnunication
State Education Department

Albany, New York 1222M

Reverend Michael J. Dempscy
Assistant Superintendent of Schools
Diocesan School System

75 Green Avenue

Brooklyn, New York 11238

L4

¥Mr. Allan Fink (Western)
Coordinator of Learning Materials
Pasadena City Schools

351 South Hudson Avenue

Pasadena, California 91109

$Dr. Lawrence T. Frymire (Midwestern)
Department of Speech and Theatre
University of Illinois at Chicago Circle
Box 4348 .

Chicago, Illinois™ 60680

¥ Regional Chairmen
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Mvr. Robert Maull

Executive Director

Instructional and Professional Services

National Association of Educational Broadcasters
1346 Connecticut Avenue N.VW.

Washington, D.C. 20036

Dr. Harold Vigren

ETV Consultant

National Education Association
1201 16th Street N.V.
Washington, D.C. 20036

NATTIONAL COMMITTEE

Mr. Emell Becch

Assistant Director
Educational Services
Compton City Schools

604 S, Tamarind Street
Compton, California 90220

Dr. Clair W. Black
Vice President

¢ Parleigh Dickinson University
Rutherford, New York

Dr. Frederick Breitenfeld, Jr.
Executive Director ' i
Maryland Center for Public Broadcasting
Owings Mills, Maryland 21117

Mr. Ward B. Chamberlain, Jr.

Vice President '

Corporation for Public Broadcasting

1345 Avenue of Pmericas

New York, New York 10019

Mr. Nile D. Coon

Lirector, Bureau of Instructional Services
State Department of Public Instruction

Box 911

Harrisburg, Pennsylvania 17126
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Mr. Robert P. Danilowicz

General Manager, ETV Services

Rhode Island Department of Education
600 Mt. Pleasant Avenue

Providence, Rhode Island 02908

Dr. June Dilworth

KCTS-TV

University of Washington
Seattle, Washington 98105

Mr. James Frehner

Director of Instructional Television
Mesquite Independent School District
405 Fast Davis Street

Mesquite, Texas 75149

Mr. Robert C. Glazier
General Manager, KETC

6996 Miltrook Road

St. Louis, Missouri 63130

Mr. Hugh Green

Director, State Telecommunlcations System
1100 West Michigan Street

Indianapolis, Indiana 46202

Very Reverend Monsignor John J. Healy
Coordinator for Instructional Television
New York Archdiocese

Communlcations Center

Seminary Avenue

Yonkers, New York 10704

Mr. Harold E. Hill
Radio-Television Department
University of Colorado
Boulder, Colorddo 80302

Reverend Leonard Hurley
Director of Communications
St. Peter's Rectory

313 Second Street S.E.-
Washington, D.C. 20003

-Mr. Harry A. Johnson

Director of Educational Media
Virginia State College
Petersburg, Virginia
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Mrs. Marion Lowry :
Coordinator, Instructional Television Center
6000 S.W. Nova Drive

Fort Lauderdale, Florida 33314

Dr. Edward J. Meade, Jr,

Program Officer for Public Education
Ford Foundation

320 East U43rd Street

New York, New York

Mr. Prank Norwood

Executive Secretary

Joint Council on Educational Telecommunications
1126 16th Street N.W.

Washington, D.C. 20036 .

Mr. Charles Perry

President, Florida International University System
Tamiaml Trail :

Miami, Florida 331U}

Dr. Joseph Pettit
‘ Dean, School of Engineering
{ Stanford University
‘ Palo Alto, California

‘ Dr. Robert W. Plrseln
ITV Coordinator
New Trier Township
385 Winnetka Avenue
Winnetka, Illinois 60093

Brother John Samaha, S.M.
ITFS Coordinator

Educational Television Center
Archdiocese of San PFrancisco
1599 Hoover Avenue
Burlingame, California 94010

Mr. Donald D. Severaid

Director of Engineering

lowa Educational Broadcasting Network
P.0. Box 1758

Des Moines, Iowa
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Mr. Robert Lewis Shayon

Annenberg School of Communications
University of Pennsylvania
Philadelphia, Pennsylvania

Mr. William Smith

Director ‘
Mississippl Authority for ETV
P.0. Drawer 2470 '
Jackson, Mississippi 39205

Mr. Robert R. Suchy 4
Director, Instructional Resources
Milwaukee Public Schools

5525 West Vliet Street

Milwaukee, Wisconsin 53208

Mr. Sidney Tickton

Vice President

Academy for Educational Development
1424 16th Street N.W.

Washington, D.C. 20036

Dr. James B. Tintera

Director

Center for Instructional Technology
Wayne State University

70 Palmer Street

Detroit, Michigan 48202

Mr. Richard C. Walker
Director, Television Services

Delaware State College
Dover, Delaware

ve
"
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E

~efficient ITFS use.

.

FCC APPLICATION PROCEDURE

A .

The licensing of stadons is not difficult but doez iequire care and accuracy
in the preparation of the application forms, Qualified enginzering and legal
help is recommended, The applicant should first obiain copies of FCC Fors
330-P, "Application for Authority To Construct or Make Changes in &n
Instructional Television Fixed Station,”

This is a five—-section application for a construction permit that must be
formally approved by the 'CC before a station can begin construction, The
entire application is submitted in triplicate, with an extra copy of Sections
1 and V, which the FCC sends for comments and recommendations to the
appropriate subcommittee (in the applicant's locality or geographical arza)
of the national Committee for the Full Development of the Instructionel
Television Fixed Service,

After the application is submitted to the Secretary of the Federal Communi-
cations Commission (Washington, -D,C. 20554) and if it is complete and in
conformity with the rules, it is formally accepted for filing and assigned a
file number. An application is not acted upon until 30 days follcwing
acceptance. (During this time it is subject to objecting petitions.)

Processing of applications involves threc major areas of examination and
review: engincering, financial, and legal, The engineering examination
verifies calculations to determine if the application conforms to the technical
requirements of the Commission's rules and includes study of the geometric

g

patterns of the proposed stations and other existing or potential ITFS systems,

as well as opzrational fixed systems in other services which share this band.
i Y

The choice of channals is also examined to ensure that it reflects the most

v

An accountant checks the financial qualifications, including adequacy of

resources and matters such as discrepancies between estimated and probable
actual oporating costs and total costs balanced against particular costs, The
financial examination is particularly concerned with verification of the source
of funds; that is, whether or not the applicant has the necessary funds to
construct and opeizie the system or has been given the authority to use the
money, bonds, securities, or other financing described in the application,

O

RIC - 404
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~-page two-

4 Attorneys determine whether the applicant is qualified under the Communications
Act to bacome a licensee. They review technical and financial findings, check
the corporate structure, and determine if there are any matters before the FCC
that might affect the applicant;

When an application for a new station or for changes in an existing facility
is approved, a Construction Permit (CP) is issued. The permittee has 60

 days in which to begin constructionand a period of six months thercafter
for completion of the project. If the permittee' finds that the station cannot
be constructed in the specified time due to causes unfore se;,n at the time
the application was {filed, he may apply for an extension,

When construction of the facility is completed in accordance with the CP,
the pemittee may conduct equipment tests, following notification to the
Commission, Application for the license may be submitted, accompanied
by measurements of equipment performance. Following submission of a
satisfactory license application, the permittec may begin program testing
without further authority from the FCC, provided that the engineer in charge
of the district in which the station is located and the FCC in Washington
are notified (by telegram) at least two days before the beginning of such
operations. In effiect, this permits the CP holder to begin regular station
opcration and programing, although the license itself is not granted until
{ the license application receives final approval. Do not confuse :the applica-

" tion for the construction permit (the first step) with the application for the
license {the fmdl step), which pﬁrmins the beginning of progmmmg as
outlined abové,

. e

{ | S
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Form Apgroved

Budget Burcoy No. 52-R136.2

CC Form 3%

' SeC 1766

UNITED STATES OF AMERICA
FEDERAL COMMUNICATIONS COMMISSION

*sctian )

‘ i CATION FOR AUTHORITY TO COHSTRUCT CR MAXE CHANGES INAN

FOR COMMISSION USE ONLY

Fila Na,

Nas:e ond address of applicant {Sce Instructica D)

Naie

LA INSTRUCTIOMAL TELEYISION FIXED
! STATION

.3

| INSTRUCTIONS

t

" A This fesm is to be uscd only in opplying for outherity to construct 0 auw -
Instructisnal Telavision Fixed stotion or to incke chengas in en existing
station. This form consists of this pedt, Secticn 1, ond the follawing
sections:

Sectien 11, Legal Quolificctions of Apglicent

Sectien H, Finoncial Quclificaticns of Applicant
Sectica IV, Steicment of Pragraim Scrvice of Applicoat
Sectien VY, Engincering Dato

3. PREPARC THREE COPIES of this form and olf exhibits, and ONE ADDI-
TIONAL. COPY OF SECTIONS | and V cnd rcloted exhibits. Sign one cepy of
Section 1. Fila oll of the above with the Federel Cemmunications Conurission,
Wazhington, D.C. 23554, The cxtro ccpy of S:ctions | and VY will be forwerded
to the ogpropricic svbcommitice of the Committes for the Full Developinent of
the Instructional Television Fized Service ond their camments ond recon:
mendotions salicited.

f

t

Address

Zip Code

City Stote

Send notices ond communi coticns tg the fallowing-nomed person ot the post
officc oddress indicated:

Mome

Address

Zip Code

City State o

1. Raquested focilities for Instructional Television Fixed Station (Sec
Instruction E)

[ .

- C. Mumber exhibits scriolly in the spcce pravided in the body of the ferin ond

" list cach cxhibit in the spece previded cn page 2 of this Section. Show dale
of preperaticn of cach exhibit, ontenno pattern, ond mop.

D, The nome cf the applicant stoted herein shall be the exoct cerporate nome,
if o corperation; if an unincorporated ossaciatien, the exoct noine of the
ssseciotion; if o governmental er public educational ogency, the exact name
of such ogency. The epplicont mest notify the Commissicn of ony change of
cldress.

2. A single application sheuld b2 used for wore then ene channel if the
C e sted trunsmiitters cre fo be lecoted of a comimon antenno site.
T\ sittees hoving differcnt fransmitting cntenna lecations must be filed
on SEPARATE agpplicaticns.

?. Infermniicn called for by this opplicatien which is olraudy en file with
the Cemmission naud not gc refiled T this applicatien grovided (1) the
infurmatien is now on file in cpcther cpplicction or FCC feim filed by or
en behelf of this cpplicant; (2) the infornatien is identified fully by ref-
crence to tha file number (i f any), the FCC fz:m number end the filing
data cf the opplicatien or cther form centsining the infermation and the
rzge or perogroph refersed to, and (3) ofter moking the reference, the oppli-
ceat stetss: “iNo changs sinze dote of filing.”" Any such reference will be
censidercd to ncerporete into this opplicaticn the application or olher
form referced 1o in its entirety. Do not incerparote by reference ony mates
rial which is not to be open to the public.

G This application shall k2 personally sigred by the applicant, if the oprli-
cant is on individual; by onc of the pertrers, if the opplicont is o partner-
shin; by an officer, if tha opplicont is o corpirotion; by o mamber *vho is on
officer, if the apphitont is cn unincerperoted ossaciation; by such duly
clocted or appointed officials os moy.be compatent to do so uader the laws
of tha opplicchble jurisdiction, if the opplicent is on cligible gevernment
entity; or by thz applicent’s ottarney in casc of the applicont’s physicol
<isahility or of his cbsence from the Unitad Stetes. Th: attorney sholl, in
the event ho signs for the cpalicent, scgerctely sct forth the reason why the -
2zalication is not signed by the cpglicent. In oddition, if ony matter is
stoted an the bosis of the ottcrnay’s belief caly (rother than his knowledge),
ho shall zeparately sct forth his reasons for belicving thot such stolements
cro frue,

H. Before filing out this opplicction, the opplicent skould femiliorize himself
with the Communications Act of 1934, os smonded, Perts 1, 2,17 end 74 of
e Cesnnission’s Rules cnd Regulotions. '

L. BE SURE ALL NECESSARY INFORMATION IS FURNI SUED AND ALL
PLRACRAPHS ARE FULLY ANSSERED. IF ANY PORTIONS OF TIE
iPY "ATION ARE NOT APPLICABILE, SPECIFICALLY SO STATE.
D¢ IVE OR INCOUPLETE APPLICATIONS 4AY LE RETURNED
SITIOUT CONSIDERATION.

~

Channel No. (s):

2

b. Principal orco 1o be served:
(School District ar ather descriptive lacation.)

c. If this application is for fewer thon four chennels, will cpplication later
be made for cdditional channcls, ond if so, when is it onticipcted that
such opplization will be filed?

2 if authority 10 mcke chonges in on cxisling station or autharization is
requested:
e. Filc no. and ccll of autharization:

b. Prcsent fecilitics:
Chonnel No. {s)

c. Priscipal crea secved:

d. If this application is for clicnges in on cxizting cuthorization, complete
Section 1 and ony cther scclicns nacessary to shew all substontiol
chenges in inforraation filed with the Commission in pricr applicotions
or reports. In the space below check Sections submitted herewith ond
os 1o Sa2ctinns not submitted herewith refee to the prior ogpplication o

teport containing the requested informztion in occardonce with Instruec- |

tion F.

Section No.

[ Section I
£ Section Il
] Section 1 Y
[ Ssetion ¥V

Pora. No. Reference {file or Form Ma. end dote)

3. Mave there beon cny substontiol changes in the infarmation incorparoted
in this applicotion by reference in this paragr izh?
Ne (]

Yes [J

1f ""Yes,’* submit as Exhibit Na. full particulors.

Is this applicatian filed for the purpase of imgeding, obstrueting or delay-

ing determiastion cn ony other application with which it may be in

conflict? *
Yes [J Ne (]
I ""Yes,"" detoil full particulors:

Aruitoxt provided by Eic:
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FCC Forn 330P

Section I, Pago 2

THE APPLICANT hersby welves eny cluim to the use of eny porticuler frequency o¢ of the ether as against the reguletery power of the United Stotes
Lecauss of the previous use of the some, wheother by license or otherwise, end requests on authorizatien in cccerdance with this opplication, (Sen Suctien 304

of the Communications Aci of 1224),
{7 THE APPLICANT crprosents that this epplicetion is not filed for the purpose of impeding, obstructing, of delaying detennination on ony other epplication
with which it may be in conflict, ’

THE APPLICANT ocknowledses thot all the stutements made in this epplication ond attcchied exhibits cre considered moicriol reprosentotions, and that
all the exhibits are o materisl pertheceof ondore incerperoted herein os if set out in full in the opplication.

CERTIFICATION

1 certify that the statemants in this coplicction are trua, complete, dnd corrcct to the Best of miy knowledge and belict, ond cre made in good faith,

Signed end dated this doy of o9, 3
{NAME GF APPLICANT)
. By
WILLFUL FALSE STATEMENTS MADE ON THIS FORM (SIGNATURE) ,
ARE PUNISHABLE BY FINE AMD IMPRISONMENMT.
U.5. CODE, TITLE 18, SECTION 1001,
Title _

If applicant is represented by lzgal end/
or angincering cavasel, siote name(s)

ond post office address(es):

BITS furnishied a3 requicdd by this form:

Lauibit No. Sectien and Pera. Nome of officer o employew {1} by whom or {2) under Official titlo

No. of Ferm whose direction exhibit was peepored {show which)

ERIC o - 4‘08

PAFuiTox provided by ERIC .
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! (. Fora 33CP FERERAL COMMUNICATIONS CONMMISSION Section I, Poge 1

M fA nl. L t FOR] COoNM =
LEGAL GUALIFICATIONS tome of Applican FOR COMMTSSION USE ONLY
OF AiPLICART

Filz He.

INSTRUCTIONS

As used in this Section, tho words “porty 1o this cpplicaticn® meon: (1) in the case of o corporote o;:plir:unr with eutztonding stock, ofl officers, directors,
stockhelders of record, persens awning the beiteficiol interest in cny stack, subscribars ta any siock, cnd perzans who votad cny of the voting stock of the
135t stockhclders meeting; (2) in the cose af eny ether applicent which is not o governmental or public educctianal agency, cll exccutive officers, meambers
of the gaverning beord; ond owners or subscribars to ony membership or ownership intcrest in the epplicant; {3) in the cosc of on applicant which is a govs
cenmente! or public educetional agency, the members of th= governing baard end chicf exccutive officers thercof.

1. Descrite cleery and in detoil the character end lege!l noturs of the applicant (a catporetien, uaincarperated legal entity, or pullic bady; o public or
private educational institution; o State, county, city or ather political subdivision, o board of education, schoal Yoord or district, board af regents or
trustees, or other deportment or uait of o stote of cne of its political subdivisions; a nonprofit carporetion or unincarparated essociotion formed for the
purpose of cerating o nencommercial educationel ioedcasting stetion) including the Stete, District, Territory or Possession under the laws of which
the epplicent ic orgenized.

2 o. State whether applicont is @ nonpralit eduzationcl institution, Yes D Mo D
b. If the opplicent is o nenprofit educationel arganizetion, dascrite in Exhibit No. hosw thie proposed station will be used far the advence.

want of an educoticnol progrem. This daes not upply if opplicant is applying for chenge in focilitios.

. 3. Submit s Exhibit No. three copits, one of which must be prcpcrly certified to

{c} If epplicent is @ cesperoiian, the crticles of incorparation (er charter) ca d the by-lawz {with cncndm"'ns to both, if ony), certifiad by the Searctary
of Stcte or ather oppropricte afficial. .

{b) If applicont is ca vnincorparcted associciian, or other legal entity, ‘the articlos of associclion ar athor legal instrument vader vhich cpplicant is

i
|

] orgenized showing the purpocas theicaf, end the by-laws, if eny (with amendments 13 both, if eny).

! (e} IF applicent is o public educaticnal institutian, the lows (snd cmendinents thereofl) under which it wos created with cn oppropriate citation as to the
( savrce thercaf. .

'd) 1§ the cpplicent is o paliticel subdivision, of o boord, dcpcl‘rcnt aor vait thereof, the loves {ond emendments thereal) ender vhich said sutdivision,
“Yuerd, departraent ¢r unit wes areated with en cpprepricte citation as to the source thereof,

P icate specifically by reference to page 6ad pe rngr-.;-h of the erticlos of incorporation or of aszaciotien, or of the political subdivision, the cherter
poveers relied upen by the applicent to thaw that it is legolly empawered to conziruct cad apsrote the preposed station.

w

. Are all parties to this opplicolicg citizens of the United Stotes? Yes D Na D

: IF "N, siate the ncme cad citizeaship of each parly whe is not o citizen of the United Stutes.

i 6. Is United States citizenship of eny porly la this gpplicotion clsimed by reasan of naturelizetion? .

| : * Yes [ Yo [J

| H "'Yes,'" state the neme of such parly, the date end place of issvence of final centificote of noturalizatien, certificate number, and name and lacation
of the court authorizing issucace of same.

o

. Is United Stotes citizership of any perty to this application claimed by reason of naturalization of o parent?
Yes D No [:l

i 1f ""Yes," state the nome of such parly, the posto of the parent to vhom the final certificots wos iasued, the age of tha perty 1o this application ot the

i time the certificate wos issucd, and eny odditicnal facts relizd on ta esteblish citizenship.

~

8. o. Is epplicont or any party ta this cpplication o representative of cn olien or of o fureign gaverament?

' . . Yes [ No D

1 .
H b. 1f opplicent is o corperation, is more thon 20 percent of the cepital stack awnad of recard or mey it ba veled by clieas or their represantatives, or
i by o farcign government er @ representolive therack, or by ony carporotion argenized under the laws of o foreign country?

Yes[T] - Ne []

c. If epplicant is o corporetion ond is conlrolled by anather cerporation or corporohons, is moro thon 25 percent of tha capital stock of such controlling
cor” z.atien or corporctions owned of record or may it be voled tv aliens, their representatives, or by any carporation organized under the lows of 9

Yes [ No [}

foreign country?

d, if the enswer to cny of the fors joing perts of this peragresh is *'Yes,” submit os Exhibit Ma. o full disclosure concerning the persens
cnd matters invalved.

Y : . B
. ‘{ Has the cpphccn. or cay patty’ 1o this n':pllcx.hcn been fully cdp.(.-..d quilty by o Federal czurt of uilawfully monagalizing ar citempting unlawfully
to manopelize rodio communicetiens, direcsly or indiractly, through the 2ontral of the menufacture or sals of radic opparatus, threugh exclusive
traffic arrcrgements, cr by cay etlar means, or fa have keen using l.'\fmr metheds of ccﬁpchhon’ (Ses Section 313 ¢f tlie Ccnmumcohans Act of

; 1934, o3 amended)
i Yes D No D

f"ch sutmit as Exhibit Mo, o full disclosure cenceming the peesons and madters invalved, identifying the caurl cnd the praceedings

E l C Ly dates ond fils r-."~\"'cl’5) stating the Tocts upan which the proceeding wus bosed or the noture of the offensa commitied, end the dispasitica of the matier.

Aruitoxt provided by Eic:
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LEGAL CUALIFICATICHS

ST

Ay Ot i

Scction H, Pagn 2

2

Mo D

Yos’ D

3. 1s vpplicaat directly or indirectly controlled by enother legal entity?

L€ Form 33CP -
If " Tes", stuto below the name of such othor logal cntity, and stats how such conirol, if cny, exists and tho uxtant thereof.

Principal Profossian By whom appointad
or elected

Office Held

Citizenszhip

1, Give tho following informotion as jo opplicant’s officers, members of governing board, end holders of 1% or more ownership interest

or Occupation

(if any).

Home and Resideace

e

vernmental bodies or 2ducotionol institutions

evidence that officers, directors,

ssbmit as Exhibit Mo.
educetionol, cultural, and civic groups in the community. This do

* InSadctional Television Fixed siaticn opplicants which are ronprofit osganizations rather than go

and mv:mb‘crs of the gaveming board are broadly representative of the
es not opply if opplicant is applying far change in facilities.

410
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1, Tho Commission is sevking in this porugreph infermaticn 0% fo centracts and crrongamsnts aow in existence, as well os cny orrangaments or nejotioticns,
witiiten er eral, which relats ta the proscat or futurs ownership, control or ogeration of tho stetien; the questicns must be answered in the light of this

’ _:C Form 330P° LEGAL QUALIFICATIONS Seedicn i, Pege 3

inchuction.

§
_pplicaat's centrol evar tha station is 1o ba by reasen of: (Indicets by check nork)

D Owaership D Lcose D Other Authority
7 b, Hame ead sddress of tho ownor of the statien (if ether then the epplicent)
- .
e, Vill . v spplican? have ead mointain obeolute contsel of the stotien, its oguipmant, and operation, including cemplata sepurvision of the pregrams
to be brusdcost? o )
Yos [] Ne []
{f *"No," éxplain.
d. Are thero cny documents, instruments, controcts cr undarstondings relating to ownership, use cr control of the ctaticn or focilities, or ony right
er intesest therein? ] 1
ves [} He [} 3
1f *"Yeos,” ettcch as Exhibit Ho. threa copies of oll such documents, instruments or conlrocts and state the substance of oral
centracls or undorstendings. :
oo Hle excculicrs of this application wos duly avtherized by o governing body, give date end place of the me=ting of soid governing bady.

b, Subrait o3 Exhikit Ho. thres copies, ano of vhich must be certificd, of the rosolution showing: (i) a quorum of membzrs having
cuthorily fo act was prazent, (it) iha resclution wos voted favorobly by the members required, (iii) the officar axecuting tho apglication wos
outherized to do co.

. Ds:s opplicent or any party to this opplication have now, or has epplicant or ony such pisrty hed, cny interest in, or connzction with, the following:

15
a. Any :f-.:néard, FM, or telovisica breodcost station? Yes D No D
b, Aay cpplicoticn pending bofore ﬂm- Conmmission? Yes D Mo D
7 Any brocdcost station tho license or C.P. of which hios been revoked? Yes [] Mo [

If tho onswar lo ony of the feregoing ports of this paragreph is “Yes,” show perticulers in the tablo below: . ~
i {1) Naino of party P (2) Moturo of interost or (3) Neme of other cpplicant or (4) FCC Filo Number
: heving such interost . connecticn (giving dotes) call letiers of stotion
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Sectien 111, Page 1

" IHANCIAL QUALIFICATIONS
.~ OF APPLICANT
g
'3

T

Mame of Applicant

FOR COLWISSION USE ONLY

File No.

INSTRUCTIONS

1z thz quastions ik ot follow, the Commiission is seoking informction os to controcts end errongements now in existmnce, os well os eny crrongements

instructicn.

r regolictions, writien or oral, which relcte to the present or future financing of the stetien; the questicns must be onswered in the light of this

pose ——

1. Give cstinoted costs for instolletion of fecilities and equipment fer which epplicction is mede. The costs shown for the following must b the

sts in ploce and reedy for service, including the omounts for labor, supervision, matariols, supplies, ond freight, To the axtent that all or part
tho items below ero covered by o contrect or contrects contoining a single quotution, the details of such contract or contracts shell be steted in
tiow of thy estimetes called for below; but, in cay ovent, the cost figuros must represent costs in ploce end recdy for zervice.

Tronsmitter(s) proper
including tubes

Tronsmilting Antenna system(s), including
tower, coupling cquipment,
tronsmission line

Receiving ond distribution

system(s)

$ : $

fnstoliation costs Instoliction costs

Lobor $ Cobor 8

Supervision  $ Suporvisien  $

Mereriols & Moteriols &
supplios  $ supplies §

Freight ] ) Freight $

Siedia technicol equipment, micrephones,

treascription equipment, camcras, efc.
I
i

Acquiring lend Acquiring, Constructing

or Modifying buildings

Other items
“(stete nature) t

sletion costs
aleilon costs .

Ha $

aviston §

wials &

olies §

Lot $

1Cest  § . .

: Estirated eost of operation for first yeor $

- Stato tha buasis of the ustimatos in (lo.) abave.

¥
i
t

- Tha preposed censfruction iz to.ba financed amd paid for in tha following maraer (inchuling specified statements as to the cpproximate amount to be mot

= peid for from each sauren), The financicl glon hould provide for cay cdditienal censtruction costs shculd the cctudl cost exceed the originol

stimeted cost.

Existing cepital |

Nzw copitol Locas from beiks or others

s . $

Stere, County, Municipol -
aggropriations

Donoticns

Credit, deferred payments, etc.

Other sources (specify)

TR




FEE RN S N N I N W R

1

Sectien 11, Pecgo 2

Source On head - Anticipelzd Total

(1) Stota, County, Municipal cppropriations

(2) Schonls, colleges, or universities . . !
(3) Foundotions s s s st s
(spocify) et stz

(4) Civic Groups

(5) Individual donations
(6) Projoct Income .
(producticn services ond contracts, tuition, study 1
guides, non-brocdcast octivities, etc.)

(7) Gther
(specify)

TOTAL .

2 Vith respect to the funds referred to in Quatiion Yc) and \(J) ;:'m:ve, furnish infcrmcﬁon.showing the aveilability of such funds, including:

. for governmentolly opproprioted funds, the dote, amount, opprepriating bedy, ond object of the oppropriation; with ony restrictions thereon;

b. for other thon governmeniclly opprepriated funds or Fedaral gronts, submi? o5 Exhibit No. a dstailed beleirce sheet of cpplicent, showing
fincncial position os of the gloze of a menth within §0 doys of the date of opplication. If the status and composition cf cay asscts ond lichilities on the
bolcnce sheot cre not clecrly defined by their rospective titlss, oitech os Exhibit No. schedulos whizi/ give o corplata caclysis of such items;

c. for gll_opplicants, attcch as Exhibit No, a copy of tha cpplicont's current onnucl budgat, insofar os it rolatas to oxisting kroedcasting
cperotion(s).

3. Furnish the following infermaticn with rospect to the non-gevernmentol oppliceat only. If the cnsvier iz *Nona'" to cay or cll items, specifically z0 stctos

o. Amount of funds on deposit in bank er other depository

b. Meme ond address of the bonk in which deposited

¢. Namo ond address of the porty in whose nome the money is deposited »

d. Cenditions of deposit (m trust, scvings, Sub[CC‘ to Check, on time dO,'OSll, who moy draw cn occount ond for what urPaso, of other co ldlhon)
P ' p!

e. Whether the funds were deposited for the specific purpose of constructing cnd operating tha stetion

{
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*.rra 330P  FEDERAL COMMUNICATIONS COiAISSION Section IV, Poge 1
i Nome of caplicent ) FOR COMMISSION USE OHLY

g“TATEMENT OF PROGRAM SERVICE

V

5 OF APPLICANT

T .
File No.
-
srzch as Exhibit No. the opplicomi’s purpose ond objeetive in estoblishing the proposed station end a stetement of propoesed program policies. If
.sliceat olreody hos such informaticn on file, indiccte file number ond datoil chenges, if cny.
.wsen os Exi.ibit No. a prozased weekly schedule of progrom tegether with o bricf description of progroms not recor-nzsble by their titles. (It is

.t expeeted thot the licensee will or cen odhere inflexibly in doy-to-doy operation to the representction meda here. However, since such representation
.l constitute, in port, the Losis upon which Hic Commission acls en the cpplicotion, time cad cure should bs devoted to the preporation of the reply so
t it will reflect occuzetely the applicent’s responsibile judgment of his proposed programming policy.) if opplicant olreedy hos such infermotion on filo,

.dizote file number ond detoil changes, if eny.

OTE: The following are exomples of Progrem doto:

", Ssurces of progrems ore defined os follows:
A locol ‘program (L} is cny progrom originated or produced by the stotion, employing live toient more thea 50% of the time, cad using the studios or

zer fecilities of the stotion. A local grogroin recorded or filmad by the stetion for later tronsmission sholl be elessified os locols A grogrom produced by o:

«stien ond fed to @ network shall be clessified by the originating staticn as Jocol. Progrems primerily feoturing phonogreph records, syndicsted os featuro

-:=s or teped or tronseribed programs, sholl not be clossificd os locol even though a stotion perzonelity eppecrs incidentolly to introduce such material.

A record progrom (REC) (Rodio only) is eny progrom, not felting within the definition of *“locol” obave, which utilizes phonogroph records, elcc-
<z¢l transeriptions or toped music, with or without commentary by o locol ennouncer, or ather stotion personnel.
A network progsem (N) is eny progrom furnished to the stotion by o network {noticnol, regional or special) such os HET, MAEB Rcdio Tcpe Network,
2:stern Eduszotionel Network, Educotionel Rodio Metwork, efe.
Otker Progroms (OTHEQ) are cny prograins Rot defined obove, including, without limitetion, syndicated film, teped or trenscribed progroms, end
wzure films.

% Types of educational progremns ore defined os follows: U

Instructionol (1) includes oll progrems designed to be utilized by eny lavel of educctional institution in the regular instructionof prograin of the
-uitution. In-schoo!, in-service for teochers, ond college credit courses are exuinples of instructional progrems.

Jenerol Educational (GEN) is on cducationa! progrom for which no formol credit is given.

.)’erforming Arts (A} is o progrem, live or recerded, in which the performing ospect predominates such os draino or concert, opera ar dance.

Public Affairs (PA) includes tolks, discussions, speeches, documentcries, cditoriols, foruins, penels, round tobles, end similar programs pri-
-tily cuncerning focal, netionel, ond international offcirs or problems.

Ligh: Entertainment (LE) includes progrems consisting of populor music or other light entertoinment. . '

Other (0) includes cli progrems not falling within the definitions of Instructionol, Genercl Educotion, Performing Arts, Public Affoirs or Light

. '
“artcinment. Such progroms os news or sports should be reported os “other.’’
——

“ill the applicont tronsmit ony progrom which will promote any octivity other then educotion in which the opplicont or ony perty to the opplication is

anjoged or finonciolly interasted, whether directly or indirectly?

D Yes D No

If ""Yes," submit os Exhibit No. o list of such progroms together with comments showing the relotionship of the progroms to the opplicont’s othar
inferests. ’
" Attach os Exhibit No. o description of focilitics, stoff, ond equipment cvcilable to the opplicent for his development end production of progrom

noterial. Include here such items os, for cxo-nple, studio facilities; services subscribed to ond librories of progrem moteriol meintainad; comeros, tepe
recerders, remote equipment, etc.; staff personncl used in progrom productian. If applicont olreody hos such informetion on file, indicote file nuaber
2ad detoil chonges, if ony. 3 o

Lowill the proposed stotion be offiliated with ony natwork(s)?
E] Yes D No ':._ .

If “Yes,” give the nome of the network(s).

“ITE: ‘Thc“NET, NAEB Redis Tepe Metwork, Educational Radio Netwark, ond the Eastern Educational Metvork cre examples of educationel networks,
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FEDERAL CORNUMICATIONS COMMSSION

. ) ) Section V - Poge 1
%ﬁ‘.{‘ERIHG DATA NAME OF APPLICANT FOR CCOIMAISSION USE ONLY
& File No,

1. Pupose of cuthorizotion cpplicd for:  {Indiccte by chezk mork.)

[ (o) Censtruct o naw stction
0] (b)  Modify en existing outhorizotion to chenge:

[ 1. Trencmitter type or modificotion - [ 5 Trensmitter location
[ 2 Treasmitting Antenna type, goin or dlrcchvuly [C] 6. Fiequency ossignment
[ 3. Trensmitiing Antenno haight or location ] 7. Opcrating power

[ 4. Treasaitter control method [ 8. Other {describe below)

File number ond coll of outhorizotion to be madified:

Nate: In applicetions for chonges in existing outhiorizotions, only the following items pertinent to the proposed chenges neced
to be completed.

2. Facilitics requested:

Note: Use o separote column for coch trensaitter locoted ot the site specified in [tem 3 below. Include only tronsmilters hoving o

common cntenno site in this opplication. A seporcte cpplicotion is required for eoch different trensmitter location.

: - T5
3} Trensmitter Ti T2 T3 T4 (for nodificotion of

Identification No. ' : existing focilitics only)

Chennel No. l/

Station Purpose 2/ _ ¥

3 Signel Source 3
(Far reley stotion .

only) ] } —_—

Treasmitter 4
‘)kc ond Modc) Now

ircnsmitter
Patzd Cutput Power

3} Preposad Treas-
mittcr Operoting ¢
Quiput Power

Q<

Y Treacmitting
Antcana Moke
and Madel Ne.

AN

4 Tronsmilting
Antcana Type

) Trensmitting
Antenno Moximum
Lebe Goin {(DB)

QIR

¢ Treasmitting 10
Antenna Overol! -/
height obove
greund (FT)

l’) Polorizotion . 11
of Rodicted Signal

/ Use chenel des signetors shown in Rules for perticuler fn.q.»cncy ber d limit proposed, such os A-1, A-2, A-3, cte. (Sce Rule 74. 902)
: __/ Specify cither “*Originoting’’ or “Reley.”
i _/ Vihen stotion is to be used as o “*Relay”’ stohon, indiccte cource of signol, i.e., other |nsiruchono| TV fixed stotion, educotionol or
: cemmerciol TV stotion, ‘or other closs of stotien, by cntering coll or file number cnd location of stotion to be relayed.
4/ Use oYbraviction of menufacturer’s acme with wodel designation,
:l/ Spacify output power (pesk visucl) in wotts os rated by menufocturer.
. 6_/ Specify proposed operoting output power (peck visual). £pplicotion proposing operating output power greoter ther 1€ wotts {peck v|suql)
must be cccompenied by tpecicl showing required by Sevtion 74935(b) of the Rules.
Use chbicviation of monufccturer’s neme with model desigaction.
-8_-/ Stote bosic type using gersrol descriptive terms, such os {1, perobolo, comer reflector, helix, et
. ‘;"_/ Stale wigxinum power gain (DB) in horizontol plene with respact 1o izotropic rodictor,
Specify proposad overoll keiglit cf eatenno ctave ground level in feet,
l_/ Specify polorization of redicied signel, such es harizeaizl, verticol, leh or right-hend circulor, etc.

-)\.l'::os ecch one of the obovelis!ed trensmitters been type eccezted by the FCC for this service? ] VYes D No

If cnswer is **No,*’ ottech, os Ex‘ublt Mo, ocemplete she V'"9 of treasmitter detoils, including technicol specificotions end
sch...—xcnc dicgram. If this |nformchon is prasently on fite with the FCC by the meavfacturer, omit 'such informetion frem cpplicoticn ond check

= , | ,
LRI 5% R

Aruitoxt provided by Eic:
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) Sicte ) ’ County . City

FURF VRS

:Forn 330P . ‘ Sevtion ¥+ Page 2
o~ . .

&
Ao N -
ﬁmp%ﬁ.’a transemitter focation:

Address or other description of locotion : Cesgrephicel coordinctes of trensmitting
entennals) to the neasrest second:

. L Nzrih Lotitude West Longitude

° ! " ] [} n

b

) Will the proposed tronsmilting entenna supporting structurs be shcred with onother instiuctionol television fixed stctien or stetion of ony other
classification? ] Yes [CINe

If onswer is ""Yes," list the coll sign ond classificotion of ccch such stction.

t) Attach, as Exhibit No.

mep er mops of Cﬁprcpriulc scole end detoil {preferobly U.S. Geologicol Survey Topugraphic Quadrangles) for the

D e endid o
proposed crea to be served by the tronsmitter(s) end show drown tharean the following:

(1) Scole of miles.
) Dircction of true north.

(3) Outline of principal schoal district or other orco intended 1o be served by proposcd system.

(4] Locaiion o7 propused irua ceeurstiely cletend, . . oL .

(5} Location of cll known radio stutiens (except cmateur), such as AM, FM, TV, instruciional TV fixed, opurational tixed, poiice, fire, ceroncuficai, -
cte., end known commerciol or government receiving sites, locoted within 1600 feet of the propased site. .

(6) Locotion of coch recciving locotion intended to be served by coch tronsmitter listed in Item 2 obave. Eoch receiving locatien intended to be
served should be identified by on individual symbol, such as R1, R2, ctc. By means of o separate sheet, further iduntify the designated
receiving sites by nome of school or building, oddress, und ozimuth ond air line distonce from the transmitter locotion,

witing site, sceurstely zls

Note: Where the receiving sites for the proposed system cre sa widely soparoted geogroghically that 1o show them on the seme or several maps
weuld result in an unwicldly end voluminous exhibit, it will be occeptoble in licy thereof to fumnish o reduced cemposite exhibit consisting
of a sketch drown appreximotely to scole showing ihe ozimuthol crd distance relatienships between ihe trensmitting ond receiving sites.
In eny cvent, the trensmitter site shall be shown plofied on o mcp os cuscribed in lem 3{c) obeve. '

{d) AMtech, as Exhibit Na, to @ mep or sketch, drawn 1o sccle, showing the bounderics of cll local cnd county public end private

i
{ ateh with meps showing more detoil. Mojor topogrophic feotures which offect the choice of tronsmitting sitcs, or weuld serve to contain potenticl in-

schoal disiricts in and odjoininy the crea to be served, cnd the location or loccticns of the proposed transmitters, Since it is the purpose of the required
aps or sketches enly to show the geometric configurotion of the proposed 1TFS systan and the pottern of school districts in which scperote ITFS sys-
ns moy be azeded, they should not b cluttered with unnecessory detoils. Moin roods moy ba shown for the purpase of releting the simple mop or

erference, should be indicoted.

i
i
v
i

{e) (1) Attoch, os Exhibits No._:

1l

] : separote vertical plon views of the ontennoinstollationof the tronsmitting cnd eoch receiving
locction proposed, showing the ground clevation of the site above mean seo level, theheight sbave ground of any building.er other man-mode structyre
on whick the ontenno(s) wilf be mounted, giving seperate verticol dimensions for the building or oiker existing structure which may be used, end the
catire heighr obove ground of the tower or most proposed 1o be erected to support the eatennc(s). Indicate thercon the overzll height chwve greund tor
coch ontenno. Each sketch shall be prepored on an 8 x 1017 inch sheet. The reference numbers used obove, such os TI, T2, R1, R2, cte., should be
veed to identify the various tronsmitting apd reeziving locctions.

Wiik coch verticoi plen view for the fransmitting antenna(s), ossociate o scparate 8 x 107 inch sheet contcining a 9clar dicgram of the horizoatol
- relotive FIELD pcttern ond indicote therean the dircetion of true north wish respuct to the proposed ontenno erientaticn. Also lakel the peler dicgrom
ot the oppropriote point with the maximum horizontcl rediotion lobe power gein expressed in db with respect to on isatrepic rodiotor.

(2

NOTE: In the event it is propased to intenticnolly rodiote power in directicns other than toword the obove-described receiving locotions, o zomplete
statement sholl be furnished os to the purpase of such odditicnol rodiation.

Femote Contrel operation:

Yill eny trensmitter listed obove b opercted by remate centrol? 7] Yes {7} No

If the enswer is “'Yes,” ond this cpplication is for outhority fo consiruct o new station, or fo cmploy rcmﬁ!c contral for the first time for on cuthorized
station, ottoch on Exhibit, Nowwe . _identifying cpplicoble tronsmitters and furnish o full description os to the menner of compliance with
Saction 74.933 of the Rules.

B

Uncitended cperotion: | : ’ .

Will ony tronsmitter Tisted obove be operated as en unattendzd cutomotic relay?  [T] Yes [T] No.

If the cnswer is *"Yes,” ond this opplication is for outhority to construct o new outomalic relay stotion, or to meke chaiges in on cuthorized outomotie
reley stotion which will far the first time be opercted unottended, ottoch cn Exhibit, No. , identifying cpplicoble trensmitters cad furnish o full
description as 1o the morner of complionee with Section 74,934 of the Rues. -

EES

The Federai ‘Aviotion Agensy (FAA), pursucat to Part 77 of the Fedural Avicticn Regulations, requires notification of certuin constructian or olternotion of
cniennio structures. Antenno structures which do not excecd on overoll height of 20 feet abovs ground, end catenno structures increosing by 20 feet or
lesz the height of existing men-mode structures, other than existing enteana structures, do net reguire notificotion. Accordingly, cpplicant’s deters
minotion as to whether filing of Form FAA<117 with the FAA i3 necessery for the proposed construction of cither trensmitting or receiving ontenno
structures sholl be noted by chacking ihe cgpropriate stotemant below: : ’

[ wotificction to.the FAA is nui required for the constructiva proposed herein.

[ ‘Motificction to the FAA for the construction proposed herein was mode cn Form FAA-117 on - : .

¢

ERI

e : Signature,
Dat DR i - 9 (ckeck cppropricte box below}
. . . ' » ] Technicol Director ] Chicf Operotar
O , [Z3 Registered Professionol Engineer .

I certify thet | represent the opplicont in the copocity indicoted below ond that | hove exomined the feregoing sictement of technicol informotion’
\ ond that it is frue to the best of my knowledge cnd belief. : .

lC . . ' ) {7 Consuiting Enginear

A ruiroc provides o e | . .
aeeE : ’ TR 41 8 ) * U. S. GOVERNMENT PRINTING OFFICE : 1967 O ~'245-581
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Survey: Questlonnaire and Cover Letter
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FRANCIS R, BIRMINGHAM, JR,
7603 RIVERDALE ROAD
NEW CARROLLTON, MARYLAND 20784

-~ February 15, 1970 : .
@1{ .
MEMORANDUM
TO: Administrator, Instructional Television Fixed Service
FROM: Francis R, Birmingham, Jr., Principal Investigator
RE: National survey of 1TFS systems

When, in 1963, the Federal Communications Commission reserved the

2500 MHz band for Instructional Television Fixed Service, it was agreed
that, before the reservation was '"regularized," a survey would be taken
to determine the utilization by education of the new system. Such a
survey has never been instigated. '

In 1970 we face a critical conflict., Education, on the one hand, des-
perately needs the economy, flexibility and instructional potential of
ITFS; since 1963 creative educators have developed innovative and
viable applications of this powerful instructional tool. Industry, on
the other hand, is demanding access to the 2500 MHz band, Within the
past month the FCC has approved the licensing as an industrial usex of
the St. Louis Police Department. Applications are pending from other
industrial users, including the mighty Dow Chemical Company.

In light of this conflict the present survey, in which your cooperation
is needed, attempts to document and evaluate the uses to which ITFS is

. being put. This national survey, of which I am principal investigator,
Jis being conducted under the auspices of the Center for Educational

" Technology, Catholic University of America (Dr. Gabriel Ofiesh, Director)
and the Maryland Center for Public Broadcasting (Dr. Frederick J. Breit-
enfeld, ExecUtive Director). It is my conviction that both the quantity
and the quality of currently operating faciliti=s, as well as the futur-
istic plans of present and potential users, jusiify the continued
reservation of these channels. I may be wrong. But the documentation
is not available,

I am sending the enclosed questionnaire to you to obtain vital factual
information., While I hesitate to impose on you in this way, there is
no other scurce of information. On the enclosed form I havce filled in
the limited information I was able to obtain from FCC files; I am ask-
ing that you take five minutes to check the accuracy of the information
I have provided and to fill in the remainder of the questionnaire,

As you can well imagine, T must’ “have 100% return on the questionnaire
in order to portray adequately .and accurately the start of the art.
Since the information obtained from the survey will, I hope, affect the
decisions of tle FCC on currently pending applications, I am eager to
tabulate the results immediately.

Please take time today or tomorrow to answer these questions regarding
your own 2500 MHz operation, I am enclosing a self-addressed stamped
envelope for your return, If you have any additional comments or rele-
“.vant information, I would be most grateful if you would send it along

“ to me., I hope to receiwe your response by FEBRUARY 28, 1970,

Thank you very much for your c00perat10n.

ERIC | 418
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SURVEY ON THE UTILIZATION OF INSTRUCTIONAL TELEVISION FIXED SERVICE

4. Name of school system or institution

wiiléName of person fesponsible for ITFS:.

3. Title of person responsible for ITFS

4, Staff. Please indiéate the number oi full or part-time staff members in
each of the following position categories. 1If there is no one in a posi-
tion, please indicate by placing a "0" in the blank.

Full-time Part-time Position

Curriculum specialist. (If you do not have a
staff person please indicate in the space below
the sources of your curriculum inputs.)

Television teachers

Producer-director

Engineer

Television technicians

Graphics specialists

Clerical

Student assistants

Total'full—time staff

Total part-time staff

5. Equipment. Please indicate the quantity of each type of eguipment.

Transmitters. Manufacturer:

-Down converters. Manufacturer:

Antenna, Manufacturer:

Image orthicon cameras. Color?
Vidicon cameras. Color?
Plumicon cameras., Color?
Videotape recorders "__'
Kinescope recorders

Film or slide chain

16mm projector

Opaque projector

Slide projector

Talk~back system

Mobile studio. Describe:
Other. Specify:

ERRARARRRRARY

Number of studios:
Locations:




95 =

Full-time Part-time Position

Curriculum specialist. (If you do not have a
staff person please indicate in the space below
the sources of your curriculum inputs.)

Television teachers

Producer~director

Engineer

Television technicians

Graphics specialists

Clerical

i“‘ | Student assistants

Totallfull_time staff

Total pari-time staff

5. ggyipment. Please indicate the quantity of each type of equipment.

Transmitters. Manufacturer:
Down converters. Manufacturer:
Antenna. Manufacturer:
Image orthicon cameras. Color?
Yidicon cameras., Color?

Plumicon cameras. Color?
Videotape recorders -
Kinescope recorders

Film or slide chain

16mm projector

Opaque projector

Slide projector

Talk-back system

Mobile studio. Describe:

Other. Specify:

ISR RRRRRRA

Number of studios:
Locations:

7. Pefcentage of local programming:

- 8. Number of buildings receiving 2500 MHz signal:

9, Approximate number of classrooms equipped with TV receivers:

10. Approximate number of students using ITFS facility:

11. Approximate hours of scheduled programming per week:

12, Approximate radius of area covered by ITFS system: o

§ ? Q o

IText Provided by enic il
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13. Total number of instruction bﬁildings receiving your signal:

; 14, Do institutions outside your own system receive yoﬁr signal?
) If so, what arrangements have they made with you?

—
.\'\

! 15, Programming. Which of the following types of programmlng do you prov1
via 2500 MHz television? <Check all which apply.

Supplementary -- lessons rresented once oxr twice.,

Direct teaching by TV -- major part of a course presented by the TV
teacher with som2 supplementary classroom work,

Enrichment -~ programs designed to capture outstanding local resour
which are not available to the classroom.

Total teaching -~ entire couwr se taught over TV with no assistance
from the classroom teacher

] In~service teacher education
Monitoring (e.g. study halls)
Tes ting

Film distribution

Orientation

Administrative announcements

Off campus college courses for which students recelve college credit
pay tuition to the institution

| amia

Industrial location courses for whlch students receive credit, em- -

: ployer pays tuition )
¢ Religions training -- outside regular classes (e.g. CCD)
53 ____ Panels, interviews, etc. in which students participate
% 16, Budget. Please answer both columns: :
Capital investment Source Operating expenses
(estimated amount) ‘ e (estimated amount)

Federal government
State government
Local government

g bt PV YT

Community (non—gdvernment)

Diocese or parishes:
College or university
Other, Specify:

17. Do any of your buildings v1deotape programs for rebrodacast over CCTV
or other distribution system?

18. Have you worked with programmed instruction and ITFS? ' ASpecify:
Are you using or d0'vou plan to use EVR or Selectaviéion? o Q:ﬁ

Are you experimenting with any educational or technologlcal innovations
with your ITFS gystem? Explain brieflw - —— - -




Enrichment -- programs designed to capture outstanding local resources
which are not available to the classroom,

Total teaching ~-- entire cowr se taught over TV with no assistance
from the classrocom teacher :

In-service teacher education
Monitoring (e.g. study halls)
Testires

Film distribution

Orientatio

Administfative announcements

Off campus college courses for which students receive college credit,
pay tuition to the institution
Industrial location courses for which students receive credit, em—«w
ployer pays tuition _ -«
_ Religions training -- outside regular classes (e.g. CCD)

Panels, interviews, etc. in which students participate

16. Budget., Please answer both columns:

Capital investment Source Operating expenses
(estimated amount) ‘ (estimated amount)

Federal government
State government
Local government

" Community (non~g6vernment)‘

Diocese or parishes

College or university

Other, Specify:

17. Do any of your buildings wvideotape programs for rebroadcast over CCTV
or other distribution system?

18, Have you worked with programmed instruction and ITFS? Specify:
: N
19, Are you using or do you plan to use EVR or Selectavision? - S

20, Are you experimenting with any educational or technologidél innovations - /©
with your ITFS system? Explain briefly. :

21. What firm conducted your original engineering study?

- Date ‘ -Name of person answering form Title

Signature




